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(54) MULTI DOMAIN UQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a wide visual field 
angle by multi domains to obtain high brightness based 
on stable arrangement of liquid crystal molecules by 
providing dielectric frames, a common electrode on a 
color filter layer, and an orientation layer or the like on 
at least one substrate between a first substrate and a 
second substrate. 

SOLUTION: The element is equipped with first and 
second substrates 31, 33, plural gate bus wirings which 
are provided on the first substrate 31 and arranged in 
the first direction, plural data bus wirings which are 
provided on the first substrate 31 and arranged in the 
second direction, a TFT, a passivated layer 37 provided 
on the whole first substrate 31, a pixel electrode 13, 
dielectric frames 41, and a first orientation layer 
provided on the whole first substrate 31. Further, a light 
shielding layer 25 Is formed on the second substrate 33 
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Wi5S5 2 a)?l <JS± Hie ^tx^m^mt. 

- |-(photoacrvlate)fcci:J/B CB ('X WS'C Q7 ^ 



6^ . >isiz^ ^it^^i^izifiisi * c r 

Cl»*is 1 63 MieKiSl@65, /I? U ^ ^ K fcJtCf ?n'j. 
Clf 1 7 3 Mieffii^Jioj^-nc < fc 1 -^025^ 

cif*iei 83 wiesefei®fti> f^vcN (/}<ije-ji 
. pscN (/T^Ut^n^^ttv-yv:!-^- 
h) . ce t CN -::^->v^x- *ift^tJ) 
d > ^ ^ J !/ - :7 ft > ^ iS f J?. ? t\ t^t ^ ^ ^ C c 1 5 m a 

^ ^^mt^^^tr la 1 1E iJj iJ) ? il/ 

CIS3Rja2i 3 MIEJS^SJifti. =t 7Jl/H-/Vvh ^^ 

CIS*iB2 23 MsE^i fc<i:lf5S2<DIStJ5rBn<J)i^^^< 
CIS* IS 2 3 3 tt SES 1 is J: LFSB 2 (DUtSPalOil^/j: < 

i:fe-*ij)iitfi±iz, a<j)2att7-f ji/A5*e>iz^« 
cis^ia 2 4 3 awK iz»(^Bes ^ti^% 1 nxi^^ 2 

IS3S1 iteJ:lfS52<D?ltJSrBl!;S2*ti^5ftAiii:. 
«4i£^ .i (D®:tS±lzse?t^^iii^^ti i:, 
ttlES 2a)StJS±lzfie*n^Jtii*t5 fc, 

*tiE5ftaiif*i<j)j«a^?-a)Kte!*i^«'jair^5S«7 u 
-Lt r^z fc 4: r ^ vju ? k x ^ vsft a 
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[=5^1529] ^^ie$ifit)^S65. I TO (^ft$e^v 
^> ilJR * 41 ^ W |2» 5^ €5 ^: t ifi i: T ^ ISsftia 2 5 IB 
% «T ^ C t ^tSSfc t T 5>i5*i5 2 sietSiO) Jl/ ^ K 

^is^is 2 5 gets ^ K ^ vj«a^if>9^^» 

iZ^Srjjri. W^%^^\Z^\-i^tM^^m[^cm^^ 

r^gif3Rig2 5ietjid>7ji^ Fji^y^^^TTi^^. 
CiSsftiB 343 ttiea^ 7 u - A 05;:^ A- - y r ;s ^ c 



1 i><ti^SB2<DStSra1l3K^n^i«aJStv 
m^&±\z^^'ay:f5t^\z^^\^n^^^ 5 /Vj^pgtt 

frjies 1 om^±a)mm^tm^k<^m\zi^z^^^ 
«rie^ 2 o)ii.tj5±ir se * n ^ti ^ - 7 y ji/5/f 

1^ iaii^$l9f*i(zig.^ti^Mi^ 7:t A . 

M le^ 1 tsjii}^ 2 ffirBi 0) 4i: < t - :^ q)S tS-t 

Cgii*x^3 93 «*ieii#^Sj5>5j t<3f)i*i25lz^^lS!S 

Ciff*ia 4 13 tiS iZjPti&SES #n^Sf5 1 ^3 S 2 

1 3o^LFS 2 CDlltJSrallZSe^txSjfilSJS i:. 
iS*$fi«$iS3:?'^fcfii!)lz*ri5S5i.a)3S*J5J:lz» 1 ois 

(&iizfiE5ij*ti^a!Ra)'5f- h /^:;^fie»*) J:£f*ne» 1 <j) 

*tig» 20)stjs±izi2* n^ft 7- 7 -f iv^m 
vs.n=7-y <ji5«±!zse*ti^tt5a**$4:. 

*jieii^?5jgf*iizfie ?4i^is^7 
m^^mm^\zll^1r\^^^^)^^ 

*f tea 1 *S J: 2 <DfW^<T}'j.-t^ < t - :^a)l5 tS± 

izie*.ti^iei^jgt^k«r^>cfc^»5SfcfcT^H'ji5^ 

c 1$^ IB 4 2 3 n se® ^ f^ta ^ < I zse ^ ^ 
*i aft^ * ^\z^ isa c i: ^t^st t r ^is *ia 4 1 

Ci$3jtia4 33 mm^y u-z^asX'^- trrs^c 
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r 



t /S^ift tr^ 15*13 4 1 leis 0)7 jv 5^. >:>f v^^a^ 

Wieii^fliSlrtliie *ti^l*«i 7 U - i: . 
[i5*is 5 2] «}ISiii^f|)^i^lt^§liSS'&dr>>i= 



stfiiiia 20)^i^izie5ij^>i^«»<D7^-5 /^:?iie» 

4:. 

use # tiiSEf^^ ^^«5 i:: i: i: r ^ v 

CI5#ia5 4 ] MIES 1 .(DSfjS:ifc«^cJ)ilzie ^ti^'Sf 

*<Diz^«r^cfc^«iai:r^l$*iS5:3iEs<D7;i/ 

[15*195 5] MiEli^^7 MIES l fcctCf 

2 (DiiusrBi (DPsrBT izttj^ r ^ t 

15*135 3|EiliO)7JU9P KX-f ^^$aa*^S9fe^* 
Cs5*ia 5 6 ] *r5Si*«7 U- A k *riEil*1S5iSUU 

15 5 3 lEii (D v^l ^ F y V^ftS^ifs^T* 
CI5*i55 7] *riEI^^7 U^jU65. 7C? UJl/mB6i: 

ft y ^7<j)s^«js^t;c fc^mi^fcr^is* 

15 5 i3 lESSl (J)7JI/ ^ K X -< "^jftS* jS^^. 
[15*155 8] MIEiii^^^di. "^C^hiSIZ^^g^^S 
S^^r^Ci:^t#Sttr^l5*Jp5 3gStJifl)N'Jl/? F 

Ci5*J55 9] Mie^iftffifbJiJCP. f-a)rtS8lz^^^ 
^ss/S© T^cfc^t^atr ^is* ip. 5 3 ies o)? 

[15*1560] MIE'^'- ^-CDl*l26IZ^^r 

isiss^^r ^ c t t r ^15*15 5 3i£$!i<j> ;i/ 

[15*156 1] «riE^]l^t£d^ "f-coi^S^tz^^l^^S 
S=£^T^Ck^^^Stfcr ^15*15 5 3sS«i<D TJI/^ 

[15*1552] t^lEft 7-7 -r;l/5@6i. ^-0)1*12511 
«^ T ^ C t ^?#.St t T ^15*15 5 3iSiJi<J) 

[I5*X553] WiSTT-M-a- hJidi, ^-0)1*11513 
[I5*J5 6 4] *fiE®^f5i§l65. tt. 2 1)0)25 
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.^»Vfcj:z; 5(5.2 (bi^terjiiifie ^^t^^ 

H felzS 2 O^i&izie^q * n^kSt 0)5= - 71E» 
Cl$*is 6 7 3 Wieis i J:lii£ ^tx^f 

«5 ie^3fes±izie * ti^ ft 7 - 7 .< ii5 ® . 

[0001] 

<0?3lfflS4>|Ztfi5»^iAt tlAz. 1 998i^1 1 9Bir 
aiB5?t\/=Slll^Sl=aiBBSSl 9 98-4 36 3 1 1 

9 9 8#1 20BliaiBB*4ifc»lI*^i*ai8535i 9 

98- 43920^. fcJ:e/ 1 9 99^2^ 1 SBlZai 

85 i:nfcS[iimfaig5» 1 9 9 9-.0.5 4 o;i^a)^« 
CD) izBflU ^&izs¥lffl|zii. -S^J5J:0)pl«7^- 
[00021 



COQ.033 ?:gJl£0> LCOrtt. ^ 1 (DSIfi±(D» 1 O 

± 0)55 2 <D* fejizee^q ? ti /iffiSc 0) ^ - 5 /<;^fiea t 

C00 04] (T FT) iii 

CO p o 63 ^.Z!3ymm±t\t. b^^TK 

EUH. 9-/^/\7.iz^nji ifT F t fi> i^xs tv^^ e> 

100 073 iS^^Si 3isJ:V^mMmm^ 7<D^-y 
ait UL^i&Si::iesr^. 

coo 083 l2l2li. Wi£irmz^\:^^i^a)'^^^7fim 

=f(D^mmvwi>^. jaa^ip^^ii. ttii«fiii7j;y 

C O O O 9] 

C^^ft5|Bi^Lctdi:r^lSSi3 LA^Unidi'o. LCD 

iftA^T^=ty^:5:6^iz5Etftr^c tftir^^, m 
?ii5io)iti 6543^1^ 5IZ It. s^f^ia^^gijr ^rz&> \z^j^ 

[00 1 03 tLT. 56i(fi3fe^ O^jiiSa 

t ¥f7 'lif^lSi ftiibi^PwCd isc Mn at j on) ftipg^fe t, C tllZ 

Coo 1 1 3 

Sg!K6tj|Z0$eT^LCD:&J5mr^Ci:^@fi^i: tXl^ 
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m is 1= <t Uii ? t% ^ c 1 1 1 sy; 

Cpo i2] C1[\ioa^Et^^)St^T^tz0K. ffir>. C 
o)5gq«co iztif or, h^j.!/^ ^ v?aa^^#^ 

k^py^ t^^my U- a t , ^ 2 a;>s^j5±:0b 7 - 7 
Y Ji i:, . fe^ 7 - 7 < ^I/^i Ji± (DttiS^S fc. SB 1 

^Jte/ss2o>iitJsrBio)^4:< 1 r>c)mi&±ij>^ii^m 
coo 1 33 itjj^fg|3J:tf/|t/zliiii*^fiitt, tjn 

toacrylatOaJtlFB CB (-^Wt^C? P V) <0J: 

^^^S3t^$♦t^4^^^'?:L^^* ±'i^Ltz-9&i^^xm^n 

J: C/iUT CDl^lffl \t. L \ T 41 I91if> 6^ ft^ ^ Iff ^ 0) 
cop 1 4J 

2 0)3i^J53i, 3 St. Sic)|?ts±!z^i a>:^rife]|zge 
^j^nfcmsjto-tf- h/^:;^seiAt. ^i (3)S^js±iz^2 

(J)*i&lzie5»]^t\^=S^<0^-5M;^i£{At. TFT 
fc. S5i<J)llfJ53iig:*^(J>±|zie$'n^:=Fi*iiSlft:©3 7 
fc. Ii3fe«ffii3fc, IS^7U-Z.4 li:, 351 costs 

3 1 ifctj.a)±izie *t\?>s 1 o>sefejJi4 5 fcs^a ur 

coo 1 5]^2a)StS3 3±|Ztt. Jg3fc/g2 5 65. -tf 

- h >^6Eai 4: 5^ - 5 vsj^ieat feet l/T F T P,sg 
ifcT:o)3fe^SBjfr^fc«>>!zjKjd^nr*>y. iD7-7-r 
Jl;5S2 3A5^3feJi(3)±|zJKsJi^n; ^-AWq-hJf 

2 9A5i]7-7 -rJly5©2 30>±\ZMK&t tx. Jtil^lS 
1 7 65:^-;^- a- h-)g±lZ?Krf^tl. :^2(J)gei^Jl4 

7 diS52 (0S4J53 3±*t^d)J:lzJKjdi ^ti. jRSiidi^ i 



fc J:tFSS 2 (DStJS 3. r, 3 3 cofBllzjg^? tiriv^* 
cop 16} ^-5>^;^gE«ifeJ:i:/^'y- hM;:^geU!J, 
^ 1 (bSfJSa 1 :&m^cbiii^fi5i3|z^2ijr^* t.f T|i 

3 5, ¥iS«^ii5. :t-'^"^^7 3V5^7 hJife<i:C;.V- 

7 it. % 1 outs 3 1 :^«^(D±izjf$j5S ^tv, rn^min ^ 

3tt, FU<V^.^9lz|g^^tiVt>r5* 
coo 1.7:1 U-Z^4 1 ttJ-.S^ 

k i 3 Jtfclittil^s"i 7 ilzjl^jb^ti. (SiH^Si lzi^ 

coo 1 8] C<D5S^9(DV;l/^ HXH^VLCD:£i5!iSr 
5fc«0iz. .S5.1 p)«*J53 1 ±q)iiii#?Si5llz. /5f- h% 
ffil i ..^- h$g»i»,3 5; ^a^ftJi.s, 5r-.^ .:;.C7 3. 

r^T FT65J}$s6 ?;tl^^ ^a)^*Jz;fcL^^. ^SSCtD-^f 
- hvs;^iett;feJ;c/!^Sfeo)5=^S 5S i CDS 

t£i3 1 %mi(omm$m\z4iinritti^\z3&s&^h^. 

coo 19] -y^K^Si ifc<t£JF'5'r-h/^;^8eift«P. 

A I, Mb, Cr, Ta, A \,^k^<T>J:ot3:^^?. 

J: ^mis&^ti.^. ^ trizf^c^r, -Sf - > ^Sfc cti/.-tf - 
hM;^sett:&, *tt^wisjfti^jgj5s;*4i5>2scDefc u 

C0 0 2 03 >f-.hjiB»*t^3 5|i; S i N x t fctt S i 

Zi^^T^zt\zj:i'jm5^^1r\^. ^fmi^^5^J:if:t 

T ^ Jl/ 7 r J^^S* U □ V ( a - S i ) teit; K - t* V{7 * 
Cn + a- S i ) ^t^tl^tl 
M5frv^r^Ct:lzj;yj^jdl^t^^, t^z. Si Nx 

3:tz\tS I O xfeJ:C/a- S I , n +.a- S i (i. P E 
CVD^fflL^Tti»r^^i:lZJ:^JJf^Jd^tu >f- hSg 

coo 2 1] 7=-'5!/s;^gesA33J:^v-;^/K U-f 

♦i7, 9li, A I, Mo, Cr, Ta, Al^^^fCDJ: 

0 tC^.® 5 U VC7IZ J; y *i« Lr 6^"^ - V 

C?T^ctlzj:ys^j5li^ti^. ^:nizf^?^T. -if-h^ 

coo 2 2] ;^ KU-'^:;^^^ mfjkt^') fti-^- h^^:;^ie 
sft^tjsmu mmzMimm^^ 3\zmnr^j:z>\zms& 
is:^> u- ':7-KM:;^ieui tteiz 
;^ h u - 4 -p 5 ^JK/iST 

coo 2 3] ^-a)f<i. TiA5^.fbii3 7 65. bcb.C^-v 

0 7 5^^) , TO ^Jiimm. mu-r^ j^^fb^ 

^ft^(0±lZj^^^tl^. li5fe^S'l3tt. I TO (g^ft 
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$e^>2^'t» A: ind!un» t In oxide) :<Sy J:otS:^^t^^7.f^ 
C 0 0 2 4] SS 2 9Sffi3 3±|Itt; JgsfeJi 2 5.65. -tf 

± Tbafe ^^ftff r> fcfeizs^flS * ti^v *3 ^ - 7 < 

2 3 tim^m 2 5 £D±|Z R , . <3 , B <#. Ji. . S 

3->Ji2 9a5«flBiz<tyjKjdi*ti*» itii^ei 7 

coo 253 ^ LX^ .^"^ ^<^^^!^'<^^^^ ^ ' 9,^ 

coo 27] ?p)iz. IS^:7 U-iU4 1 tt. 
IzJKJsJi^n^ ((51 3^11 & ^#83(0 ci:) ♦ ^I^ISiSS 

4 3 65. 3f5l *5<tj:/352CDS»JS3 1, 3 3 ©rail;, 
< tfc 1 Z><Tmm±}tM^tii^ (Il4*5<tc;i3|6# 

coo 283 za)B^*:r. 5*^7 1 
iSISar4 365, (5l-U2StJ5±IZ-SSIZ^KJSfi^t\^* ^^IS 
iSSt4 3 !J. ttjI^S 17 3^ /-cli®*^^ 1 3 IZ^L^y^ 

coo 293 1^1 7— [5]3 9|zif^^ +\t:i>^J:5 iz. 
<DO)ll|i, ca)5gqBa)^JfiJ^f5^lzf.^^^)ly^h= V5« 

4:3:SjrT^ffilir35^*:ll»C0^ePll. SS2<DlltS(D 
C00 303 Ct\»=>(D©lZii^^t\'ri^^ J;dlZ. IS^7 

U-Z..4 1 te^i^^lliS*SS4 3li@'!?cJ)JKttizy^5- 

l5S4 3!i;^U':' KtYzliariL^* ^^iz. ^^T^ 
2^a)lj^is<i:(lf 2-3>cDieiPi':^iaittlS^L. v'JI/5^Kj>< 

COO 313 r+J.; r^ j * .i^=tt-^ fYj JKVicD 
J;diz, «»a!SS:4 3«»gj5J6UT, S-iii^^4^(DTfi 



/=li5s|l^'lZ'5^gdU 6»^. #ffiJ3fcJ:Z/#^tfi±lzSJ5C 
^iQ& tolli>=ttiefei*i&i^j5ii C fc IZ cfc y . V >\f 
^t^X-<"S'65f3€»ti_:&» 

C O O 3 2*3 t3^«< k 1 r?(J)Sf&J:lz; «fflK2 965 

7 -fji/Z^r^ tiv ioo)3fea^^L, a^ftSizjci;/= 
:^i^a>^^ss^kfflr:5>* >7z65^r. pgmsmsrav 

i nvers i on>. ^.$i*lfellZ*) 1^ .^q3jghk(J).«JjD*5^C^ 1 D 

c tizj: y.. ',jfei<Dtasi^ ^iamftiz«aT 1 6ir 

COO 333 ^<J)V)!/^ H^-< V5«aSifvm?-|Z*3lHr 
tt. 2T>a)3fea^WU fi.cDiatt7:f Jl/2.i:ttRUT 

/^L^«i?ftt#ft?:^r^«^K^:2 9 ur. ao)2att 
7Vji//^i^fiSr^^t65i:=.^^. fsfflK2 9i£ isis 
>js ^ tz\t z n; i=> <J)3i tJi (J)F^ 0) - i zj^ j^y r ^ c k 6i r ^ 

:C b 0:3^3 «m2 9^J^fifi L/=fSiz. i^^^tv^tii: 
< i:fe-*(DSfji±lzJKfi6*4\^* CCDfc*, ««K2 
9 iSJ:j;*i3feTli. -ftfc i:;T«Jdi*tl^Ck6557JtL 

[00:353 z:(j) LCDizisi^r. 5«astt,. ©.cdi^^ 

S5 1 fc<i:c)^^2d)?itfi<D^ffi±lz#ifi*feilziei&i*ti^ 
^ h p e <7iei^!z6i 

C00.3 63 C£D5iq«(DVJ!/dPh"^^ VLCD|zi3L> 

tJ5^<t^(0±lz?^jdi*tiri^^^ lei^Jili. rv'JT^H^ 

Jl/) . /ItUT^'V pKCpolyamic aci'djitfcttS i 02 

<r>^o^^\in^-^^T'i'>^*'^^'f5^^'^t^tzif>\z 

^ t:V^6i^ffl*t\^^^!Zli. 7 h:>C75!killZ5fi L/= 
COO 373 **dIZ. Set&lJi^. PVCN (^rvUtiZil 

5ilZJTjfi3y:fi3S(D**IU%<EfflT^Ci: 65T-?^* 
C O O 3 8 3 KlSl^ iZjPt U T - Sife^BjSJH T t\Zji 
y. fi2lSlJtV=li7 U^JU h:^lolCpret lit direction)33 
J:lF'7 U^JUhfNCpretilt angle) 65^3: *tl^* sfeSg 

LWijfta)3fe;. ;i»<i3t*t\/=5fe. *5<i:c/?5^6^lz<i5t? 
nA=3fe^ffiJ^T.^cfc65T.s^- 5:ev'7it/i:tt$tget^ 

toillzasLit^ »i t>J:lFS52a)Stfi<D-:fe jtfcllr5i:^ 

Kmrnr^ztt^v^. nta^^it^mi^^msnzi&m 
r^zttiz-B^. 

coo 393 fi2i&iifflillzj:.y. ^ib^l'M^yi-OD 
t)K iJ?<£< i: fe2-30f=^^vS^T^J:olzJKj5iS^ 
ta. LC)i(DM-C^^65^ VIztet^T^iSIzm 
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toil It fc lisei&^ifejcoJigfiS st7 d c t iz i ^M.^tii* 

[00403 ^21] -1''V9l*l<Dd>^i:< fc fc 1 

L C »JS k ^ C 35)5 r 5 

C OQ 4 1 1IS 4:0 1 tt^ ^:(S)^<6aj5,(r5: 
ffi(aifc^c«ffffiiiirJ&y, S4 5—1514 71*. eojik^ 

cop 4 23 Ctliip0lll.Iif>?txrU^^<t5lZ. CO)^ 
\Zi3k^ ^> ^.-ir V5S^ft «if^*i^li, ^ 1 *5 jt 0=^ 

a):^iSiizie5Jj ?n/=s$to) 5=- 5? a :;^se«k i:. t f t 
fc. 3S1 <Dail]5i3i±«iO)±lzSe^tv^^i?).Tl 

♦JS^<t^o>±lzS52a)fieip]Ji5 5fti}f^j5C^tt. ^ i*><i:c/ 
» 2a>s»firBiiz5RA)ift5jK^* n^, 
coo 443 ^-5!/^:;^6etti3j:c;^-hM::^fie«itt. 

S5 1 (J)StS3 1 ^««ifl)iim?S*3IZ's51ijr^* T FT 65 

#li*lzJKfljj ?ti: '!f- h^ti 1 1 t <f- h56^^t^3 5 

fc. ^*^i5ftJg 5t. :t-^ ':'^ZI V5^7 V-;^ . 

/KU'fVJi7, 9t^:^«LTU\^* ^ift.T^ftJS3 7 
ift5Sf5 i (0Stl5<Da*l^a)J:IZJKjBdl*h/il#^tS i:3^^^ H 

u v^s 9 izi$>g * t\ r t^^» 

CO 0.4 53 co^g^tox'ji/^ Kx^ vLCD^ssiisr 

<5>>=fi>)lZ; ^.1 (DSt53 1 ±C0^iii*15SisIlZ. -tf- 



coo 463 >f-h^ai ifc;J:tf'tf->M;^ge$iit.' 

A I, Mo, C r, Ta, . A I ^^^(DJ:d^i:^JS^;^ 
iyjgrf^'tl^- >f-h-5g^*^3 5tt,. tj(p±|Z. PE . 

cvD (75:j^73ieftffc5£3R^) ^mi^x. s \ n x jt. 
/iijs i Ox War^cfcizJtyjKjsfi?^^ 

i) tti^^y^'^-yor^ztKjiiVM^^ti 

^» afc,. S i N x^/zttS i O X j3;J; e/a- S I , n 

+ a - s I ji. p Boyo^mi^X^^t^ zh \zJ:^J 
J: c; ?f y <7 n V ^.0 b S 6 j^ii y ^ ^ z: V ^ [z J; M ^JCS 

7, Qti; Al, Mo, Cr,.Ta, Ala^^CDJ:3 
'U^.g^:^/Vi'5 UV^'l^'t'Jiitt UTd>io/^5-V^7 
r^Zt iz J:>jj^jrt- 

CO0 473 J^Ki;-!y^ti mnmitiii. h>^:^ 
le^ft^^iSfSU. I^^lz. il^^ti i 3 izlglST^/=«0lz 

coo 483 t<r>^. ^ifi!l£tt©3 7 die CB (^VV 

s i N x^/hlis i o xizj:ys5i <D5fJS3 1 ^i^o)± 
izjKsS^ti^. Si^^fiBi 3ii, I TO (KfblS-rvi^ 

^/^<2ZV<7T^Ctlzj;yj^J5fi*t\^* ZJV5>7 Y-t^. 

-)\/3QtK ^mm^^ 3^\^ \>^y^J:zfp^f- \^-t> 

3 7a)-28lz?LSl:rfcJ:J/y^5 -v^?izJ:yjKj56**i 
C0 0 4 93 SS20>SfJS3 3±|ztt. >f- hv5:^B2ttk. 

5^ - {2 ;^::<5gsa etc; T F T fti io^sj^ti^^t^iiftif r ^fc 

5l)<Di«3feii2 5?iiJ^.5Ji?tl^- -f Jl/5Ji2 3 

65, 5g3t^g±lZ55SlZ. R, G. B (#, Ji, nS-) 
^JK^r-S^ Jtii^^l 7 65. t TO^fflLX. 
y <)\^9m±\Zms&ttX^. 1*^7 U-i.57 65, Jtli 
^ffi 1 7 I^Tz Itli^^fe 1 3 (r>±IZ/S3fetStt|5J«*i« 

tlzjiyj^jsS^t;^* :^ai§6i> miaJ:c;^2 0StS 
C>r^\ZrSt^^iiXt ^ C i: iz^ ^ tn^* 
C00 5 03 IS«7 U-i.5 7tt. tlil-ft^f-tlJ: 
M'J^Jl^. J?t t <li3PiT(Dl*^3^tptm ffJ^II7 

C00 513 *^>IZ. y^^7U-Z*57tt, ^^-^t 
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diss- (gi5 4#ps) , 1*^7 7li. ^1 feet:. 

c oo 52] ^^IS^S43li. ^1 ^Jiif^zcymm. 

S 4.3 li.. ttii^® 1 7 i/clili^^fii i 3.|Z5Li 

C O O S 3 ] C0)5iH80)7Jl/aF V L CDiiDSSBfiJg 
ifi jjQ 3i^J5j^H^ (IE 4 2 , (14 8 ) ♦ ' 2 .7 

(iil4 3,- 11 4 4, Us 1> @5 2$BS) « 
C 0 0 5 4] iajtt^S2 7 I TO (Kfb$B-f Vl;^'^ 
A), Al, Mo, Cr, Ta, T i 3tf=tt A l^^io 

I O O 5 5] (H e 2 — 5 8i H8 2-^-151 9 1 IZif^^tl^ 
^iJrt^S2 7|i. il^^S 1 3 :£|52 ^JIi]^T•Jg 

[ o o 5 6 3 H 4 8 5 4 li. 3S 1 a)3ltJ5 3 1 ± Izjg : 
3tJi2 Sftijf^jdi^ t\rLV^Ci:^^T^Lrfc^). 115 1 

.j:£f(S]5 2ii...ij#^s 1 3tms&^t\^m(j>±}z\m 

[00 57 3 iJ.-/j:<fcfc-*0)lltJ5JllZtt. ««K29 

iii^r^*J^-\ZJ:r>zms&^^^. il0)««KIt. i 

1^ ^-f V/^a)?^fiS^i LIZ, vm^ii.\7^Zh:\zJ:^J 

±:&^mm^nk&^_\zinmT^zttivB^. 
[0058] ca)Vfi/^Hx-r v^A^if>#^rtt. 2 



CO 0 5 9) $1^5(^2 90) JKfi^^^^lZ. (H3t^d5/ iJ>^£< 

t - :^ (DIStJS ± II jsfi ^ t\ C 0). * i iHp *5 ct 
til 5 2 -lil 6 8 r tt; ^iirt^S 2 7 65, 3^ 

^ll^?S."S4 3|i; /cl«LT-<ttv. 
[OO 6 0] IS15 5.~(S18 1 (DLCDliaoL^T, 

C O o 6 1 ] 11 8 2>-iii 8 5 rii; 2,7 diJKjdi 

«lft^s'2 7^.J^«Sb 

o)5^en e 3 li. ^ 2 osil 3 3 t: v:^:^fai^jT^ t. 
«t{Aa)5^fP6 1 tt. S5 1 <J)IStJ53 10)5 tfv^?:)^!^^^!^ 

C O O 5 2] ISl 8i 6'>^ 8 &T'\ts -iiJftfi@2.7 fti^JSS 
TTl^^^ ^j^lc. ^i$T^2^<J)®^fcJ:iLf 2-?a)Ki^ 

jf^ LJ^iL^fti. *Sfi)j^^2 7 LUii^mm}^^.%^x 
izi ti^. IgJftcD^^eii 6 7 tt. SS2a)StS3 3<Diefi;^i^ 
^TTi Wifta)5^ep 6 5 It/ 35 1 iD^fJS 3:1 fl)iet^*fei 

C O O 6 3 ] _m 8 9 ~|31 9 1 J:\t. *iflft,^@2.7 
"CL^^* ^iall. S}Sr^2-^CDiii3S3D 2-5a)|e6l 

*fpi6^ 118 e-'jsis s t ii^j^i^^iSriSj^.U yjl/ 

COO 6 4] [il8 2~il9 1 CDLCDlIiSL^T. 

coo 6 53 ^^ISiSS:it/=l^5^^7 U-A^fefiii Ltz 

oz\ r+j . fxj . rVj 

4^0)<i:dJ5i:4^<DI^;><^Vl3«SiJL. It/ili. 

7j<^, mmn^ifx^rzit^mz^^iiu ^i^. =&hx 
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C P0 66] ^^IZ, C(p^^(D>Jl/^ M:<VLCP■ 
T tt. ^ 1 fc J:?;3S 2 (DigfSiJi 5 3 . 5 5 6X S r feet 

[00 671 BEfeie=&P vcrii (4?iJ tfz:/!/*^ 

, pscN iffs^yvu^yy-j'i/ij'tji- 

sfeseiPiiaisir s j» tTfe Jt i^^ ^ i^^^ 

€ iz 1 Psfe^BSit r ^ c fc iz j:y . . safe} ^ tt\± y ji/ 

S(Dafe, ^t\>z3fe *> J:2/St3rfii^l=ti3fe * 

too 6 8] ^ev^;afctt5fefi£feii!aistt.-»i teNjtcf 

VlZ^L^rt§SlZl^/j:5>*fel!ZBEiSi ^h-S* TtCtD 
JKiKU) J;d<C4T?ofSi3lz*S«U iir=tt. S-®^^7J< 

coo 69] 52iJ*n/-=»^^-fV.<J)i*i<0:J^J5£< fcfc i -5 

COO 7 0] Ji/r. 5^^7U-Z.li. ;^'^:-ttfc LT^^ 
5i:v<7?t\. 'fig5i5(Di_cD^jaJiiz^i^^;:^^-tJ-.isail 

cop 7 1 ] Iil9 2-(l95li. CCD^^CD^ 9 0)^M5 

C.0 0 7 2] C4%^a)l!izff>?4l5>^dlz. C(Di2^ 
li. SSI ti<i:c;sS2a)?lt53 1, 3 St; ^ "ia)S^S(D 
SB 1 <d:^!SjIzSS5ij ^n?hSfea)>f- 1 ^ 

1 b)S*Sa)3S2fl):^r&ilzfiE5»I*t\/=ffigtir)5=~5M:;^ie 



U3fc. T Ft i:.^i?)5Eft)l3 7 i:. li^^ffiis fc 

[6 b:.7 3] SB 2(3)^tJS3 3!Zttv -> fccti;?- 5 

fi^>|Z5S3fe)g 2 5 ftsjgjd * SS5S3feJi<D ilzft 5 - 7 
Jl/5«2 3A3j^/ifi*t\. ISti5-7 -^'t5®-tlzttig^ 

tii 7 d5Ji$j5t'?tf. iii^f5J3iU^?Va)p5J3lzl^^7 U-^^^ 
dijgjdl » r;fc^cf »2 (DSffi^rBniz^e^aedijf^fi^^ 

cod 7.43 =^-Sj\7^Z^3n JiXf'f ^ h O^BEtt i 

tt.-ss 1 i6km3 A\^i^6mi^^%^\z^i^Tfb^ t p 

Tli: #ili«f^ig|zjgjdl*+i. >f- h€l^:i 1 fc-^f- h 

.C:bb 7 5] id)5e53a)^JU^ KX-f V l cp^^iST 

5>=dt>iz.;^ 1 d)igtS3 1 ±o)#iij#f!5iii 

f£ 1 T fc-tf r> Kffi»* 3 5 fc^lS^Ji s tTf-^ a 

h Ji 6 fc v-^ u-f 7 , =9 fc r ^ 
t FT ftijKjs* *ti^; z<r>k a, a5fe9.<f - h /vj^Bea. 

«3fe;a)lj^fJJ3!z^Sijr^^=fit>lzjj^rf 
Cbo 7 6.] -if- h^fiii 1 fcctJJP'if- h/^;^e«k i 

li,. Al, Mo, C r, Ta, At^^^0)J;9/j:^.g 
[00.77] >f~ hJ6^tt^35tt. €-0)±|Z. SiN 

0 ujU€jfl6^pE cv D^mL>r*i«r^ct iz^Kjj^ 

li. T^ji/7 7';^->UHV (a - S i ) i6ct£/K-b:V 
C?*t\fcP^;i/7 7:X*^"J3 V (n + a - S I) :£t-tl 
^tu P ECV D (77 :^v'3lBftfti5saa^) ^mi^kT** 

tz. S i N X t/=liS i Ox J5J:e/ a- S i , n+a- 

s i 65P Ecv D:&ffli\rJittr^Ci:lz J:i'J?Kjdl^ 

tl. <7- h»»i^3 5 65JKflJ ^tl. ¥i5^^Jl5fcJ:C;:^ 
coo 7 8] ^-5ys;:^K«k3fcctC/V-:;^/ K U^V 
^t57, 9*5. A l, Mo, C r, Ta, A I o^^<D 

J: d JJC^ jg^ 3 U v{7 1 z J: y *t« L t A> ^ - 

coo 7 9] ;^ h L.-t^^^ (gl^T^ttT) tt. -^T-hM 
:;^Be«i i ^mo^ o\zm^^^. ^7.)^ C-^v^^\t^ 
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^, f-cD^i.^ift.TMftJia? 65,. BCB c^y^Ji^O u 

1 3tti I T o •mi\:k^y 'i?.^ 05 i i 
d ^c&S /V'i* 5:U V i^lz ct y *i« tr 5 - v 

coo 803 S5 2a)SfJ53 3±|zi^, >f- h/v:;^igjft 1 

Ji 2 3 Ai, ^^3fe&2 5 a).±l,Z33j5IZ F?, G,* B. (#, ' 

CO as i] ttii^^S^i 7 6ij TO^ 

2 3 ai±lz?g4^*^v 5^^^ }3J:£)^^:2 

COO 82] s 1 fc^cf^2a)i5iS9rBla)ra>3a:< fcfc 1 
-o c^m^h 1 lit. li* ^ n ^^isjiu j3 i = 

y< 5 H r ^ C li Jt 1*^7 5 3 AijI^flS * 
t\^» C(0IS^7 U-^5 3tt, 3lUT-irJi^Ctft5j7 
LLV tf^- 3t deli cti it y'J^^t^iS^SOt^ 
W^li. 7^ KT'^U U- KlfcfcliBCB (>XVV 

coo 831 -WfcUT. I«^7 U-Ali, /KU-f^ K 
t ft - ifs-yy z^'jO OiS^t^j. 5 \t7 0 U J WBS h ft 

C00 843 ^-0)-:^. (»l96^(3l98|Zif>^ t\^<i:Q 

. iz. 111^7 \^-U\X. %^ 0)llfSt^2a)StS4:a)ra1(0 

5s relets - r^^= «»)a);^ tj- tTt, ^ n 

^. *iDlZ. 5S^7U-2x5 3ji. SSI *5J:tf3S2<DS 

^^is^sscs 1 fti. ^ 1 t5«tj;s2(j)ii^5rBTo):i>'ii < 

5 3fe J:cf^^raSS5 i !*• I3i UStJ5±lz-$SlzJKfijg 

/ziis^fige 1 3^/^5 3.v^;r^cfcizj:yjBjdi *tv 
coo 83] fc-:^o)?S*Slzii, Jt^u^'-^ffl 



v/s (DJ^iH JSC Uir^ «JSI =£k If c fc J: 
coo 86] z<r>'m^<T>^>\,fV->t.^-J^^^n^p=f'\:: 

iz. ii\<£<tfe-*<3)istJ5±iz(iafe^ft5jg^^ c 

C00 8'7J C0)ieqfl(p7)l/^K^-f7^.LCD-Ctt. ^ 

:^3aM^sisi :L^^«^^*fcD*^^ ..<tyfgi;^jaw. fed: 

K ;(^J^if^5, 6 9 4, 1 8 5^) a> 

sjfifliiskitiZctVv [5ga^65i^±*tii^* gacj^ii. 
-tf- hsett±:^izTFT^s$j5fiL. rn-sejftj TFT 
^fSfi*r^e tlzj: UJ«±^ii«bn^» -tf- h M;^Be» 

i: H^U<V^fi6fcWBllZ^U^35is^^^ ««:TFT 

C0088] ^(Die^o>7ji/3PK^-f.vLCDij. es* 

^tSfeJ:?^/lt>=ttttii«ffiJ:0)|||^7U-A:53. It 
/= It. li*^ ^f*i CD?L ^ /= li U K 0) J: 5 >i£ 

fcctcf/^^zttriii^fi^y^^-vcrizdiy^U-rao 

C O b 8 9 ] V i5. ^?rlS?5S 5 1 ^tz\m^y U 

- Z;.5 3:£j^^^^^i:r, r + j . fxj . 

t/i:li2M(D FY J Jf$«<J)ctd'i£4^(J)H^ -fVlZ^*iJ 

/tfcttwftizt5sijr^cti=J:y. 6^-5. =&j^j)<^v 

fl^ 7 5 ^ t IZ y K ^ -f V65f# i3 tv 

COO 90] 1^99—11 1 4 8tt. C(DM5g(J)SIB6JKS^. 

lz<|i^li>?(D^^5^iSSfe<tc;^7Jl/^ K ^-f 

#?^tDl5i«7 U^i.$ipr^EB0r-&^» C+l»DO>IallZ 

fci^r; sl«io)5^fnii. S2o?ifj5a)ie(&i:fefei$fnU. 
C009 1] ^ioiz, ili^7 U-45 3fc<i:Lf:l^'^<i< i: 

a-^poJK^izy^^^vc^sti^* «iii»!3is:ii:;^u-i» h 

tfctt7Lr:<i:Ly*^^)lz. »JSr^2o,a)iii*feJ:t/2 
CO 0 9 2] n 1 0 3^ Jii}m 1 o 4 ij. cojpe^a)^ 
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ir, c d)igqfl 0)^ 1 1 <DnmMm\ii. ^1 ct (Lf S5 2 0) 
-<^ H^ft^t^. pv A (?nu er;|;T;U=l-Jt/) , >t^ 

cod 9 43 Py CN (llt Ufcf-Jl/t/V^^- 

[00 95] ^Z{^m\z-Bzfctfimm^ti^t. let^^fc 
*5 <t if 2? ^6^iz * 4a ^zdfe^^ m r ^ a t A^r 
[00 96} g£[^5yi5SlzJ;y. y;!/^ H V lc d 

^ti^* T<£4^^. r+j JtfciJ rxj j^^^ 

coo 97) ^JSiJ*4i^=>^j><-f.vcDi*iCDd?jy:< fcfe 1 
Coo 9 8] U-Attii^Jit/ztt;^'^ 



c o o 9 9] c<D»Qac)»t*i3J:e;ais^3SBiir^ Ci: 

t ft5 1- 5 ^.4: L vd e li. « r S ti 1^^ ^ I Iff m7r 

^.^chv^^. u/=ft5^r. co:>5s^!i, mm^a> 
CD 1 ] iiai^^mkfe i:r:s»:^a^7F^'f 

C(i]2] tP3«(Dftff®illr^^* 

CU3] :C95g^ap?» 1'<^^ y 

: cus] b(^^m(b^3(T>^mMmzi^i'^ii^^^ 
4 yyBt j^ir^ r &f ® mt^^. 

A ^ii^ r ^EH T- ^ ♦ 

CHS] ;i-<oM^(psiKj^-!gizf^.^TJi/^^ 

cm 1 o] zc)^momJitJ^^.\zi^.^TiV^ ^'^^ y 

CU i 1 ] C<J>^M<DSIffiJ^.7g|ia ^ v' J!/^ H ^ -f V 

cm 3] z<r)^B^<D^mj^mzi^.^^}\,^f:>i^y 

cm 4] Ca)PgqBa>sefflJK5g|zt4^5>x'JU^K<>i^ V 

cm 1 5] z<D^^n<T>^mMmzi^.^:7i\/^ f^^y 
cm 6] z<D3imo>^mJi$mziih^vib^f^^y 

Clili 7] c^Pe^Ba^HMJesgli^^^VJl/^K^-f V 
3^ ft ^ ^'.^ T r ^ffi H ^ ^ ♦ 

cmi 8] z<r>^m(T>^^j^mzi^.^^}],^ Kj><>r V 

cm 9] ZCDig^9IIMJgag|Zt*^.7Jl/^ K-><-( V 
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cms .1 ] C(D5gag(J)ieBa^.TMlZfS^7 Jl;^ F V 

Cil 2'5 j; £<D|g?^(6sii^^ ^7*1'^ V 

Xlil 2 7 ] C<3)5g5B9gsSEJKaSlzt^i ^7 K ^ -< V 

Cil 2 93; ca)^Biga)^i56^^ H j?< -f t?: 

[[S13 53 il(D^^n(^>mmef^^zm^^l\f^ k ^-f v 

[113 73 C<D5e^(J)||)StJf^SE.|zfJ,^T7.^l;^>-^^ V 

[|S13 83 CCD5g5a<DSISKI5ag|Zf^^7^l/^ K ->i-f V 

[113 93 C(D5g^a)||35fi?KSglZfS^7/l/^H^-1' V 
$e5S^7f^*^$7rr ¥fBil -5=35.^* 

.[^4 03 ^05g^CD^5d)3gfifiJ^S£IZt^^y'Jl/? K 

[114 23 ca)5eqfla)^6a)Sgfi5J^5t,|z^^.^^jU^ K 

^ -f Via as if.* ^ ^ff^ r^mm r ^ ^ ♦ 

C^4 33 li 4 2 0>?il/f K V5ft^Sif>*^ S^f> 

[|14 43 m 4.2 0)??Jl*^Kv><.-f VJffftSjS^fe^ ^in 

,[^4 53 c<Dpg^(j)s 7 <T>mmji^mz^.^^}u^ h 



[114 63 IS1'4 S(D7JI/? 

[1]4 73 (14 5 0)7)U^ K^.-f VjftSS^r^^^^f^ 

Cil4 83 C0)M?B<D^8O|gBfiJi^sBlZfk^V;l;# H 

[(14 93 I14 8<DVJUf H^W'V5Ra*.3F«Ti£3^ 

CU5 03 . li 4 8 07;!/^ h'^^ V5?5aSjS*?=£5n 

5. 1 3 lii 4 8 o)T H ^ -f vsaassp^T^^^ifv 

[US 23 ll4 8(3)-7Jl/9^ K;><-f V5«ftSjf>^^ 

[115.33 114 8 0)7^1^ K^.-f:V5aaS?F9g^iS7n 

[115 43 ii4 8(j)7ju^ v^a^5i?3^^ 
jft as ^^^f> r ™iiT= 3i 

[115 63 ^cr)^^<r>3gfiiJ^iiBJZf^^VJ>f ^^->^^ V 
[U5 73 C(Dig^a)lifiCJKS^I=f^^^7Jl/^ h=^-r V 

5« as jf^^ ^^TTi T¥ffi d r ^ 
[US 83 c<DPe^os?ffijg3gizf*.^7J!/^ ^ v 

5«aSjn«?:=&if»r^£BlirS^» 
CHS 9] ^a)l€^(D^StS$.TMlzyi^^vjl;^ f=^W' V 

as ii^* ^^ir^ T^m mz-^ ^ ♦ 

cue 1 3 t<r>^m<r)nmef^Azi^.^^)V^ V 
5« as ;f>* iF ^ir^ r^aa n T= 3i ^» 

[He 23 co^igQqa)^^^??^:^^!^^^^)!/^ I^.x^ V 

5« as ^^T^ T^s d r ^ ^» 

[116 33 i:(Dlg^<DSgfi6JKaMIZf^.<&7Ji/^ h=-><-< V 

»asif>*^^=sjf^r^ffiiir^^* 

j« as ^ ^if* r ^ffi u r 5s ^* 

jaasir^^^j^r^ffiiirs^. 
en 6 63 z<r>f^mff>mmMjiM\zii^. ^7 >f v 
5« as if.* T ^jf. T^cB n r ^ ^* 

[He 73 CCDPg^tDHSSJ^aE.IZf^^VJl;^ KX-< V 

5aasifv*^^^iTir¥ffii]rs^* 

[He 83 C(D5e^<OSgB6JK!5gi::fS^7 Jl/^ KX-< V 
[116.93 ea)pg^<DSeBfiJ^fi£lzf^:5;?jl;^ ^.x-f V. 

5aasifv*^:^if> r^aBiiT- 
[117 03 z<T>^m<T>mjmi^Azi^.^^ Fx-f v 
$Rasjr^?^^if>T™iir^^* 
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p7 Ti z<J>^^^<f>mm^mzi^^^}\,^\^,:k^1> 
mi ai zio^mon^mzi^. > 

5«as?s*?-$7nr^ffi[ir3B^* 

CHS 6] C05g^<J)ll3Sfi3l?5gllfSoVJl/^ t= ^-r V 

msQi ii(j)^B^(D^r^mmziik^^}i^ f y-r v 
as r ^ffiu r ^ 

^ -r Via as ^ r ftjf T 35 ^ . 

CI319 41 lil 9 2 fcPiaO)Vil/^ KXtf V5RaSjf.3fe 

T^T^rftffffi[ilr35^* 

C(i]9 51 (5)9 2 tlliao^Jb^ H^-f V$RaSiis3fe 



ciHi9 61 z(Dmm<o%^ oc)^mj&mz^s^^i\ff 
CS9 71 .11 s;? tPi«o)vji/5^ Hx-i' viaasn^* 

[(ilig 81 1119 6 klBl«a)7)j/^ Kx:W^ V^;SaSnM& 
ffillr35^; 

Clal i o pi m 9 Q.fc rt« a)'^ffil«! = 

ti5ii o 1:1 1519 9t^m<j)¥mmzi^^. 

Clil 0 21 !^9 9fcI^S<J)^ffilir^^. 

1 0 31 z(T>^^^c>^mm}m\ziik^^i\^^ -f 
v:^as^?fe?q?^i^si^is^4c)=»^^^^ 

cm o4i 0 3 tmm<f>,^mmv^^^ 

mi o 51 1 b 3 fc[5is<o^sp^^^^^ 

im \ 0 51 m i b 3 ti5ied)^aDtei-^35'&; 

cia 1 0 71 ^<j>^monmm^Azi^J^^}\/^ f->< >r 

C^l 0.81 (il 0 7:ti5]«(D^ffii§]r35^» 
[[311 0 91 m^ 0 7 klsl^tD^ffiSr^-?)* 
cm TO] 111 07 4:|5]«<n^SEir©^» 

cm 1 1 11 z(r>^ma>nmM^. \ziik^yn9 t' ji ^ 
v»as^*^<j)«i^iiiiss*>^ifij^^7 u-A^jf>T 

C[5]ii2l Hi 1 1 4:P]«<D^ffi[SrS^. 
C{5]1 1 31 [gli 1 1 i:(5]«(j)^ffi0r^^. 

cni 141 m 1 1 fc^a<D^cEi3ir35?>* 

cm 1 151 C(Dig5gd)|lffi»^ag|IfM*.Wl.5^ K J>< -f 
Cl^i 161 01 1 5 fcp]sa)^cBer;6^» 

cm 171 ©1 1 5 ti3i^(D^ffinr35^^ 

Ciali 181 [ill 1 5 fc[5i«<D5F0B[^r&^* 

c{5]i 1 91 m^ 1 5 t(5ieco^E[iir-;s^* 

[[sii 2oi (ill 1 5 tmmo'^mmv^^. 

cm 211 ^CDie^O)l?BtJKnfe.lIf^^VJl/^ K;«<-< 
[^1 2 21 (ill 2 1 t[3l«<D^0BllT;S^. 

C^.1 2 31 pi 2 1 i:[s]ig^a)^S[5)r^^» 

m^ 2 41 C0)Pe^a)^MJ^sE|zf^^ x'Jl/5^ f^^-f 

vaasiT^3feT<o^^iii«is*5<tt^yi^7 u-^ 
^aD[iir^^* 

mi 2 51 m^ 2^ tmrnay^mmzwi^^ 
m T '2 61 (31 1 2 4 ti^scD^se r^^* 

C[gI1 271 C(J)igq«(J>3gBeJ^5E|rf^;s>v^l/^ K;<-f 
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im^ 2 8] 

C feU 2 9 } 
[0130] 

tm^ 3 1] 

[P1 3 2] 

Cl§11 3 3] 



(il l 2 7 fc(5ie(J>^SllTcR^* 

01 2 7 tisj^to^SBimrtS^. 
dl 2-7 tisitsEo-^PcBiar^^* 
01 2 7 fc|s]aa)ipcBl2lr&^i 

©1 2 7 fclSlStD^Hr.R^. 

■[il l 3>ii ^.1 3 3.ti=i«<j>.4^cEiirs^* 

Cil 13 5] m i 3 3 fcPl«(D^ffi0T3i^. 

[(ill 3 6] m^ 3 3 kwimo^mmv^^. 
m^ 3 3 tmB<^^mmvm^* 
m^ 3 3.t(5ii2fl)^eBi«irs^* 

iili 4 0] fel l 3 9 i:l5lS<D^£5!«lr3i^. 

(11.3 9 ti3]eO)^aDli]"5?3i^, 

(ill 3 9 i:l5ii3a)^aDlir^^* 
m^ 3 9 i:|S]«o)^SllrS^« 

dl 3 9 fclslfSacD^cBllr^^, 

(113 9 tm^o^mmz-^^. 



m 'i 3 7] 
cm 1. 3 8] 

[Hi 3 9] 



cm 4 1 ] 

Xdl 4 2] 
Cdl 43] 

^m^ 4 4] 
cm 4 5] 

[(il 46] 



[(^14 7:] C0>M^b)SI»JgSIIfil^7Jlr^ Ki<>f 

cm 4 8] ^1 4 7.i:i5ie<j)4^BBiiirJS'5)^ 

[©I 4 9] COM^CDSS 1 1 0)^JKr£!Z^S^7Jlp 
cm 5 0] p 1 4 btD^Jl^ \Fji^yyeiik^7p^=F 

3 

13 ©^^15 

17 'ttxi^ti 

2 3 ti!5^-y <}\/<}im 

2 7 Igi^^ffi 

2 9 i- M - hJi 

3 1 ^i(r>m5 

3 3 .S2(DStJS 
3 5 >f- >$g^*t^ 
3 7. ^^iftfzgftJf 
43, Si 

5.3, 5 7 1*^ :7 U-i. 



cm] 



C@2] 



19 



mm, .^mm 



17 



C(17] 




Cds] 



019] 



13 



L 




CSi 1] 

1 




<43 



"11 



cm 2] 
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ims 6] 



cue 73 



me 8] 





[1169] CI»170] [(»]7 1] C(»l73] 




124-23 



I 




[1182] 



cms?] 





.3 



JJ V3 



% rr 




cm o 3] 
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110 4] 
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SI 
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curb.?] C©1383 cei3.93 [111 403 CUVAI] [1114 21. 
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im 1:5 O] 



1* 



(5i)int.ci.7 ai5ijie4 

G02F 1/1343 



F I 

CO 8 L 101/00 



(30i§9cli^5&S^ 

(32) S5Ea 

(33) j§E%1«^§&@ 



1 9 9 8- 50 7 O 8 
^jdjlO^1 1^250 (1333. 11. 25) 

&m (KR) 

19 9 9-05401 
^JSJili^ 2^188(1833. 2. 18) 
&1] (KR) 
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y-my yy^-h ei6-isc4 



(72)5£^% g- y-t-v 

y^viP- 20-9, 

- h 359-401 

(72)#g53« U- av 

873- 2, ^i^V 
T/W h 204-2005 

(72)ig^=i -N- V3.y 

WJl- 7)1 y/^- h 104-703 
(72)5e^« U- 

h 5=-f-X-r-822 
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1 liflfc rI l*ivf^sriiui 

\1I.UTI-D0>1MM LJ^nU TKVSI DIfkPLAV UKVlCl:: 

.2 Clstmi 

I. A nijlti«drmLiii liqpd ci>.;la. dbrslay'dciicc oairptrisirf: 
fi liquid crv^ Uvcr bctv»wii Raid -Irrt and soccndi subilraics: 

c pUifaHS oTgalc Vl£ linics ajrarigsd in a Hrd uircclicx on saiJ fj^ t aubstrJc api u>UiraU>- cf Jata lim 

: iriCS .%! rAt' vii\ II I n:t= ukI <:inirl nil i iir ftit li f licf 'ftl j|lEidX.tl2 uVlichtie Si f HkCl I ^ iTi'l . 

s pcuJ dccinxb io &add sixct rc.:93n: 

S ditHw Iran:* sor.lycUing ^ibgnmenl diroiluii uT'-i^iic CsV^ta' ivolecuki iiiAmd li^Ji-i^ er\$ial b^ii: 
;3 1 igin .^h icld I a>^ n» .said i,tcaad sub :a.'3t<; 

z crrscnon c cctrode cri siid co-rnt fiMcr la^vr.; uid 

in «lii^-nt:r* laCcr rm kI lrA.<l rati ^A.<{nl£hdv.*oiL-n Iryf :.vJ x^fflcl >tih«tr-Jii« ' 

2 Th» iftulu-d(maiii^iquBd «v5;i|J 4ispl«y «vice jccarjin^.oo tlain; J. wrherein cninrn^i 
cleUiolfi has on electric fscld indiLdog wimfowMd lt. imcr part iKcrrot. 

3. Tli^ luulii-QCii laiij liquid ci y*, J (fivpla) iJ*. v jwui di ;u cl jlii' 1 . Y-iK ^ii " i nid f i*vl 
doooodelias ajaclociric field .niiusa^ wmdaw iii «£ iniicr put -jucreot 

4. '[ jnuln.ccutiaai liquid ca s.ai displ^ dcv;:< accof cue co c luin I, i^ttcrcrj s«d dtriccnc 

The: rniilli«l«:-nii!n liquid nvfl k rii:^1av \ u c. ;«x:«Tr;- in}; ri • c l;r ni I . AhiTKin am: ilickvl nu 

r/:une i» 5unnri in isidpixvj cru:oii 

fx. rive inuitt^QinDin Jiquid cjy^taL dinliy dcmcc accorcips lo caim 1, '•vtisrcm sue dicJi*<tnc 

I'mihv; ijv I'un iV"d im illiJ J i^l'^ c'uUfulv 

H'je jjiuiU-diji:uiuliqj.tt Lf>!>lui -Jii){>Eav device aiVM^i.itt; k- Kliuu I. >«]j^ivui vuiii di^A-^iJi; 
riaiiiu ivlmi ii:d :Mt Nkui»xiuiitiH ciL-vLiudi; 

B. Ttic rjuUi-dunoirj lieu: J ti>vslitl diaplav device nvvoid;ag k cl.tt;a vil: ^fviji yniii oi*;! cvii ic 
irainc k iDiricd in an arei-A-hcii Tiid It^n siiirldirfi layrr irfofiiicc in. 

V. The laiiln-donja jj Uqiihl ct>sial i jplm* dcvkc A;»)cdui> lc cl Uiti J . wcicwi ii id xtrlc coiiatit 
ofaaJcdiduc-jiL fiuii.-"in o^ufiJ U: Of loivii Uiw ocnlric cyiiitai'-t of itid ii^iiidmstol lay if. 

1 41. The itullfdcOTB-- liquid aysi^ displjy dc>iw o.;;;ordi3ii <c cl.i if a . . >ticn^i[i id dick<l 'ic 
ft ante iiKMrs *Tnirt?finl selected tioi - iJic pmupo^nstsfir^s o»>iotoiicr\l,vr T^^! 
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11. The :rtttU' rjcmaiu I KiyM ervMal dwiil ly isvics isto cdina , ui chiiin *. . U rercio if aid p: x«l i t^: J" « 
divulrd inio iu JoisLrMipuriuus, liquid u>>.lid.ii:u!i-<.uUs .a w J li^pnil u^val Uvri m r.iLli(tOiiii'j t 
hzpf* drivSft dincioiily fmni each ncher. 

• 1 i. * n« aittb dcir.ui» liquid ci>tie) dispky ic\*lc:r ..{worOiiij; yci »« " I . •> ' «» ««* J 
Iwtr i& ziTided rate at Jrcsl l*x» pdrtiona. lii|iiidCJ> Sial irtolccnV« in ««'(? Hqiikl ci> sjal liA-srJn each 

13. The .oii]ti'<i>:ii;DU» liquid cr>^:r] dispic v Jori cs cd'iwifiTi^ *n cbi irii 1 2 . ^vterciri t\ \zift iMVf 

14. the EDula dccr^nUquy .q>'S'.eJ_d:±iVi^> dievLptf .<.ccojdij|; lu vhhv 12, •(.-h;iciiva1l poHiQiK<it' 
.•va'icl nlij^nmanl'wif «w: rifMJ-aVtriitiiani-crcalad 

15. 1h=itttJli-<fccrBiaJiquidc3>viD]d;spUyd«v-i;Viw 12,'wLii^Lil J.*«iion5 
pf^iru^ fir*atd .il' jiiiT<aiT iVw i? mhhi^fr^rrcaloi:. 

. 16. Ihs rnijJU -dchiubJiMuid a\ iii d^l;^\ dU ivv^iwv^^''^?^ ' ? ^ ^? yvfccraji said aiigjin^ui . 
FVA ipt)'vviiiv Akohnjy. 3f.>y-.inic acM.irw: «hcbn ^timcidDL 

17, 1 h- rrrnlfi-dcTriMT liqiiirf ai.si>i,-Hi^l>\ drxK^ysrib^'dinf^ rn cloni \(i .wlicrcin Dl.'.sosl n.ij 
jxtrMvi af <fliiii aKspnisnc Itsror ii pKMO-oii^nnuaitT^ 

] 8 . Th; mill i Jc mtn lini lid cfvxi ft! dij^jfcv dcvivC ccccjdtng to.cEomV 1 ?. wKcTv-in ia\^ ohgrinicnl 
)ay2r Uisliidtt j malcnal ssluLlud Jram iJie^uBp cuf^siiri;; ufPYCN fiw|>^i«*Hii>Kei:wl?I, HStiN 
(p:>lv^'it(xvciiux-i.i:ju«Hlc): Qud CcfV^ •ccllidcserbiaoicfltsl bnwd rr nlcnML^i 

I !J . Ths miJLi-dcniiin 1 itjuid cc> sinl dispfcy J* vie e scorr Auj; to ctami 1 . VfKcK'b « iid Ik .irJ vry sUc 
Kvj indiuki liquid cn-jul .iiolcjculcs J»vbi| posit:''5 didcclnc nciiuuupv-. 

2ft. Tkz rmiitiflantix Iht-.l n> ^Uil di3pJa> Oevive acocrdillj ID d air" J . V^-IictcI:! ' Ud JiJ cr/su| 
. ]»x%T irivliidi» iM^LiUurvKijI .iii]ki:ul(^.iuvtu;; oe<iattve :.!ss.srtr.r rjiisolrc«py. 

ii Tl'.2 in.ilii-di^mjh Ivrz c crw sial disj^jny ccvice ucccixlLug lu ctaicii J. tviwi i =*id lurjidtr-Rte: 
las-jr i n. I uda» toil jI Jup:v>l s. 

22. T>eTTi-illi-drTni.n-i lic;i :: tr.sMi dl^plai rr-icc accvirATyi locUitr. J. fiirtJvcr CMiv-isini 
a negative intiiriml fdir. 'jn ui kidil bcL--MXii sai<t """Ci * icl f occrd siibs-jatss. 

23. l>-r TTi jlU'dnniJin Ix',:,^ rt>:»Uirdisp«!i> t s.v n.c Jt' iTn .li Io daint I fu.'tl cr a^in^: i^VQ 
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24 . A'"i»h i UOitvaii liqiitd crysi i: dupJiy ^device fOBnpnitif^ 
lire: iifxlsecwid^iibsrrcics. Tariiv^i wd» r\hzr 

a yiaci deo^ode coi sotd tiisl vu beT.tca ^. 

n Hw«cflr ftrii*.: cmitToinTii! bhgnncridinxliao uriqiud uiyxla^ LOl^tufc: iii I'qmd ci>^*c. l^rr. 

25 . A i^nrr.^in li.ii: hj CTyfl » Vcli 5 play dc vicT com^naiijf 

n /iiiiTnIi'.v nf bin lii>eji tmmgsd m a iiwl dircoliar. arisr^id Hrjt jubstratc and a ;iJurBli:y oi dau bus 
lirxs »tr«iijicii jfl i sccoftc dir«cicp on ^nuk fir«i saih<ir»i« rn .Vfiw! i [r^:l rcgiai; 
a pwd JgUivJcda:bJ«.<iiK Jj^.^od -jLTOiisJisnrf idaif xivliiic in •aid prndiviyiM: 

cjjlo nut Ih^vt oil tiiid s^oud subsnn^r. 
aoamFDCin slectrodr-fri sriid ll^t^^i Uyd. 
jKlcvtri^ iyants m said pixd irsioci. 
an Jttixjiary ciccJTTxk: in rh iin^-B txtioy. iiid pixel rcgiai: joid 
.in 3lU7>rTwjii|' Uvnr <« i mi f ;ibjtr 3tc fcctivcci said hc^. s'jt^uncl iuiau-iUi ■ 

>6, Th# (i:iil|i-ck:iiui:L linuid CAStftl disf .tv dsvioe accoCTkng UJ cI«ot »Hx^tt ^ald oi«riai>'. 
ciocirc<ieiis on 2 lavF-'4?^ 's^y r >ii^ 

27. rh? rrTilii-Jcni«i \^quul <>vstAf di.-f .ay d^^'icc aci.::dir.w lb uliun 25.•*^tl5lll : aid jttjxr.Lii> 
e!«.',rr^.: ixV-n * lifyitr hat ffiid gaic hu.? lilies CTC rorpioL CCl 

2«. ihsmiitti-ds^iwi:! liMuoJ tAttal AsfAV dsilcc accpD(ta 7>.Ht'Cit'»^»id attsiaflry- 

cloctf4;dc is eJtaricaEv wiuiw.al w wi3 nin.niai rlcKUuds. 

i^. Thi rniHi-irmai.! liquid tnisial Aip ty U5yicc.aox>^*i:t to clajj 25. \4h«rr.niiai4 nvxiVuiry 
cl«tT«l^ incl«H?s <l niJiirr^iil hirf froni iTic er^r Df Ti5- ing p" J ViU indiiLTi U:j irdifc:';. aLiuiiii itcu. 
will I bdciaui:. cJtfC«uuiii,tJ:«ftlun>. -.ikJi«i-.n». »««^ '«n Ml- ly llkcrwl 

30. tlij <rulri JcCTM 1 liquid cjvstol d:dp.B.y dvviw w.-.c?<^ch l« «:lau:» 25, *La::*J> sawl ronwou 
Jtxrlrrili lin M cicctnc field nxucing wibucA aivids I.srf. 

Jl. lbs rcLHi-Jccnai-: HH«-id CA«a!d.jp.fy dovicc DOi-?-Tlir|.:iniliMn 7^ ul'^iT* ii'vaid plvr. 
c!ccircd< bi- m clKtric fidd ouluLJisji ^iuticiv siisJ-J^ of i-scX 

J2. Thj imlH-dPmaii liqi-id c:\stni d:.-F-ry javiw iiL>.o:Jinv Ui clHJll r-^. arhjrsn ssuL p«e. regicn 
is dr/ided .iiic Ic»sl l«v porliorn. ti^ujd cc^ftBlrTOlcsi:!;-? r> «. id I":-! d er\«ia' i.-»ver in cfich partsii 
bciny dn*.eii oHci^nUy iiu:u n;;-h vtlic/ 

.it. Th- inilrUlcmon liquid ZTWlvS d:*|:.£y device aiKCKliilS ro claim 25. wtsnsn suwk idiucjcurol 
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ppftKiii hciiij; abgitcd dJTfo^fJy- inqo: cocli eiR:f l 

34. *r>j$ niuki-diq-iAtn lu^-xd Cc> Sial dispUlv icvice nc^Ofc: P k ic c: »tin 23 • wncrcin suidcicluuuic 

A^; • -Itc mukt-tinnain licxd cr>diil d»ploy device jicvoeJ: h i \c cl S»-rt 25 ' (ui^r ccnt|}r..-.ni$: 
Qir^'i ihicUJici; liivrJ or, sa^d fr^rsiihsitsrc 

J5. A. iiiul L- Ji Mtiaid ' i quid cfi i'.&l lifipUr/ dni^e cornpr' if^i^. 

fust «id iccood VubslTiicT Tar r.5 ciV h fuTVr . 

a 1 iqutd Cfl>'^cal ls^':r 1>ctvccii said Elrs. aatl suirund jKs(r'.neV: 

a p].ir»ili}v <^f (.ftis bus Ibiics vrwpfid. bi <i iiric dvectida ao ssodVirn ^ij'ptr.rak xrtd^ pluialiiv U'diJu liici 
toicc «mi]£«d ;n n second dirrr4:cR>an^t^cfJ*iriJ.^i*JtUjik!leT^ d-fincApixc] ri^on; ■ 
ft liiicci clccuodc cloccneplK duir§ei dvsugb aeiJ cIbIb bus line tr. 3e>d pc.>cl rcgu>.i. 
sililfH&liidrdii:^ t»er i: fth &rea except sax: pixelnj^ ^jbyuy!-?. 

aconunoa cintroce 011 said co'cr l-ller bvrx* 
ilioioit it: ijVii tins i A soitf I iyel |S£ion: adc 

3Pi Jili^tiinsnl L*v^- wii »Jl li^iyi a:tir kj.bsU&tC; b.Hv^CCit >H.d FlISl and S«Tid ^ih'Hryrr.y 

J7. I he nLfc-doinaan liqiiid ci>«l3d J: spt;rk- Jift as^cirdi n ij ic cUiin. ftuhc: coOTrisajji: 
an AiKiUflc> cletlrode in zn a^ea enwqAfiaid pixel r;v^rj». 

?fcf. The mi; li i .iWifn«-n liiji ikl Kr,M kI -tplay dc\ tot asVordiiis ic cJjiixi U". \w jwnan siiid voinnhjrt 
CteClJDdc hD* a *l«lriC U slj jriviv rig wiwXhv injcldi: lif iliClf. 

;w. The iftK li i.df«na n iiquiJ trvslal d' *pla(y- dCTicc aw-.-wJiliiii ic cl ufn ? K. u.henRm said pixel 
excinxU Kbj m clrciric ll-jjtl ifKvC riK>^rtoo* insidsof itself. 

*I0;' 'I lis 11 -dccDxi: bquid uyU^ d.spliTr dcxno? Jr, cljim It i»l iLi ;;.rt xosd dic'.cctru' 

fTiimc is a :»puvr:. 

41. A iijulii-c-jcii-in Ijquui cTt^juJ ditj>Jjri* dc\trf ion->T« jnvj 

firsfl ood acxuad sUxj.ruk;^* f^'t t f, r .*•^ i.lhar; 

a1iq..id cPriilJl I oyer bcrvHccu fii^l uuJ sctxrtd ^ .ib^lfnuf . 

jiplCJidUy of gcAO bUJ lines arrjTigcd ir» a r'lrsl cirectior. dti suid Orsi EubslrnU surl ,i alufs i.v «l J»l* li>-« 
liu^ airaa;^ in a i-ccooc dtiMflicn un ^e^d Jlixi ^ubsL- ju- lo J»;ljitc > ic^i^it. 
A (ii>ci :<^xrr4V(<:<*'lXlric^liy diftTi^ itirrHit;!! ^uiJiiuLs nus £ae ir iind Jnd icoui:. 
aocU4rf filticrlovo'on 3cid~atx<wK]d uu ' " 

CCHJIOCA clc:lrc\]c cdIct; lin;:r byt:r. 

Ail cicttnc Jictd. iiiduciDg vvindan* u. »njd pt:w( ['^{;jun. ii^>C 

«i> BlitP«"icnl l»ycr cw al jie*! iVil^ .vih<.iffttc fc-^Ntfccj 5atd iirr: and sscoftd sjiair: uss 
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41. The n^ii'iTi oomiab liqojJ'cciicd ifi&pl^^ ac;PLK^.ag tu vh*iiii 41. luiibcr ccmixriscig: 
an iuxi tiwy clcxtrixb iu ui u.-ea exi^jlsa jil'pi.uri c'lfuXt. . 

43. • Ths irittiti^'»irtut£i bqu^ CP slU ibsplcyde\icp jcrocdTng lo ij*iin 4 wKrrin .sAid dldwiirit 
'SuuHKJi u ipaccf 

.U. 1 lis un Ai^mi3in liqircl i-f^ (i.^ | - ill^f 1fiy'dc;vin:>cluvri -n; I n claiin*4 ' .. furlheiir CcmprisUl : 
.a Ji^.shkidinis Inyirr msr n^caccttpl'Mid pixel fti'loR cn jjid fj^jt s6bt»l7iti9. 

4.^ A mi A li^cxhain hguid a yif Jil displity Ui; vice cut jVpris: 

first <nd !:L'oc3d &ubcl^:c3 facijic tc-«I]k aiher. 

a liquid ci>^ai bclv-:cn iaid (iRivanJ seujibl *u1;frU c Xi . 

« pl-j/^Lity of.gai^ hiiiiijra an;«inced:h J jlrU di.S?«l:<^» sai** Liixi » jbi4fatc and i/^Jtralily oftr-^Ji hii\ 

iiijes'nr:nu;^| iii'ji Mierrty! riikcfinit cii'^aid iii^ts'jftstrstslodJxiv a.pujccf n^^^^^ 

"a :jji\cl'»lwUwJ=^!«;tUit6ll:» Ui^n:^ tLssujjt sdi^ dala yjs-Hnc ra wrJpxi;! t-O^f*!. 

icjilcr titer Jayci cn sb <> »cC-«Wl ftjh<li*lc' 

■ a cjniuoua clcrirtvlci;i i wikl o iW H Iftyc . 

. diplcctnc frarriC!; i» ^iid RgiMi 9 and 

i» dV-Tvriim ta><ir oii as teasi i>Jif siibsp^lc tclvigcr said firsi aikrseWd tBteua.ia 

iliS. [he nmiiiiTdBmap liqujJjaviM.JiH^lavJcticc accwding <ila"n 45- ^--Mriiii said connw 
VA-diviJb' luu iti3 ckajbie J^eld jnduethj^ v:nde«v w<l« nf i l.-*:!!' 

•47. th;- THii^l !• liqu vl CT/fltil iijif Idv device oc^ucdiDg lO Claim -1^. v \Ci^^cm said pixel 

clccrrrkJc Iww andccliic ild^ 

4^. rh^ inp!ri timnaa liqu'J ltv^uI ibcf kv ju; vc-i vd.nif lo claim 4S. tunbrr ccinpnscif: 
itn au\ii.ue V discUudi: ui an A.ca f 4id iWxcl TEgion 

49. • I nui ii-ditmwT liqi ivi ir\;<ij=l if i^li!y Jdvicct acznrd .ng l o claim -1 .V rurihet CCiltpjiSUl^: 
a Jislil sbjcldirtg l3>-cr m kt jiSa*<:xCirpM^trt pixel fcn'on cn .iaid fj'il s^Jbolruie. 

^f>. A muln-vltxr.uin hquid tiyswl dLup'-Bv device coilursSJ.iA" 

aplujulhY oTduta h j-j liiMS i<i %i"iich <\vi =:i^a] is pmvidj j; 

aptu/iillw of gaKbus luics crosxd saiil dai* hus l:-.icj .u dcfuic j t:.».d c.uwji. 

4 pivcl cI«trod? crvin 2 o liquid ctvsli:] la>CT. 

dicicctnc IraiKcs ]n ilaid p-jtc. retpoci. ivnl 

ii liylil shieidjiiiK la>a ui an n s;»CAu:t7i »f id i'i>ct ic^jjOU 

51 . I iiiB.rud^main l!qo:d cr>st J Jispldy dcvia; SCCOrd rn daim :) lurrhsr crni pri jhig • 
tfij uuMi.arv cIccUt^ ia aii area ejcr«p1 said pi^el -«gif»T 

52. Ihcmn^i-inimnin litjii-d u^.M.it rki^filiiv dciioe oczording lo claim 50. i'tiilb«f ccii>priHi{' 
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5:>. A inub-domsan ■ i i]\ix\ try* I aI c3V»£c ccmpr.* itig: 

1 hquid'a>T!iti .Bvs:r.bnvcai«atd Ijx>. an J trvu:*:! ^ ^jxiv^t*. 

aphi^il^r ivf inw Jinc^ sn-jirigjatl n a lih£i dvtclidci lia said rail Jlc eiiJ a pliU^li^' oJ dil* 

linKs >T7in2»uJ n •iccftrt<l ^ ircU m Uid ttrsiL-3U2iba1e U> Jsfsbr M.puNiei] rCLiofb;: 

adiclrctnc Iranw ui o ."X'ljan cUaia" ihmi » lejpoii v^hvic :>«ijJ ^t^V^ clnxrod: is ^ned, M'd cic.tci™: 
frame disbodiDj drVtr c liidkl up i lied jo s J "1 " ! 'ti »l i 
a d-wnitioii ciccbiwis on said SKond su^ 

fcs Alifiiuocm la'.cr on &1 bri?ro»c 3Jhs:^«1c^-c^*»^'■• 'i?'.'' '■r^' atid aimvirt fnhfl'ar«»; 

54. Hir iriull.- Jim: laii i VKiu't 1 cj jvlil i.spLili' dcvKiS Jtcrordm^ ic rljira fml Kt rcm-rfi* in» . 
apassiv3fliu2i la>er an JO^d gjjk ii«uls:nr c\i€rii.id\rtwlc -.'u&rusbstuli:, 

Al C'i-fr jrjatir.^ oii »id cclcc f ^^cc la^cr : 

55. The ractli-dOTiain kituij trv^^al i.ii\Au^sinvwcci^^ v^wr.'n ss»d di«l«|ri« 
lt&B»a3in3x.i.'tai ijhtlixiniK-g*')p beiw*t>^.fia:d (Iret and iscc;^ 

56; 1 hr ihi:iit-*m.r:n lic(i lul siv^iaU tj^lsy* d»ifi: ac^prdin:; lo djim. 53. «b::rt:n sohI di&eccrk 
L*AmcihvcldS lie^t.kj^-»J>C :rons aicfipcn «<lKcr Uiaa aOid pi>sl r(^ic^.1, . 

37. Tlie inLlli-.*snii2n liquid Kivrlal 0 ifi'Uiy ctnite «»? *oidj lo cliiin M . ^bsrr.n ^nid dJe-mric 
lianic ini:.Tafca mixliiru uC jcnfic fit^r o-iv CiAftn »ract., 

58. The TrBit'.-dc«n'r.r liqnlrf Kiyi.ial il.s-plrfi'tlflxifi^ annnrdint in cliim *o tthirsn siud pi ktl 
ejQcuodle lies aj electric litld iivix ng wirnlcnv inxiik ftf ii.^tlf 

59, The fl-ulii dfcTma:r- liquid ;n«4a) displm- dcvid; w;v,>i<3»r«b Ui tlaim 5-1 . mIl^itlh sqm! passk*. rtioii 
1i^12r hac iii dcctric iSHd iadirn's >indoK ths'ilc -jI iby$l/. 

«U. lb? irtilH-dcna-..-. liquid ifv«lal J iVlOi-- dwicc K7Sr<dics to c'Tra M, it'-uimn vael i^U? 

h\ Tlir. inilli-Annair liiiijid ;;iv!iul d>j)!uv:JBvis« iiL;jyjdiLt Ki JiLiin »:icrfe.B aruI coinniai 
eleclrodtf It i<' sn dec Irir ll jld ii «:'JCJ\(% vt-iDdo^' jm id? of i:ycK 

62 . 1 h: mtLlli -ilcmirji lic|uid uj'-i J J ij;iwv ili^iw aw;^ j-jdint uj cb j j M . •*li:jrji sai-d :oicr fi iwr 
Itysr has xa dcelric li>;ld indixir.i; n*indOi^ in$iide of iTSdf. 
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<0 1 iiz u pIli-icinM 1 liqjild vTvulal As^lay dBfylu; ID chnn >4, 'A^srsn snid oyaTCOur'. 

Ji> et ta« 4n blcctric ficKI iKJl-cir v^;iruiT.i' insicfc sf ic«lf. 

M*. Th? <r a Iri-^cniai i liqijid n;.TStal <f ;pUA- dnrioC JCrardias lo dlillJ ^ \ u-N:rrr n ^liil pi tnl rcour 
is div-id::(] irtlc al Icoal l»^poniOiM.:h<jind ciystol Ri-aicsuliis in &*aidh(|uii1 ciy;w ff» cackpartioi: 
txuy dnv^O <tiff sr*ni ly .'Tfm' each rnticr . 

65.- Ui£iLDtii''Jtciiiu.1 il(tiiid£iyMnliti;|^lrn'.dr^^ 5.1. Ulici&nsiMl ali^tiltifi&t 

Ui5rtr> ^ytded ipJoA kaal rvrp puj.licn^. Uqijid d^^^l inclccojcs in sml I5qiud.:mral liyer m eatK 
psiliac' bsuis ati)^!0t! d iffeir cil ly fi ivi nai:tk'i it'**!: * 

fiia ind !n:unJ nlyiuttb rjciu;^ c^d: ollucr: 
Aliqiiid.crysul layer bel*.veen iiral ^snd $'Jb^tr ju^ 

aiiiiuiikuy oi vjAt bui liuv* *ii»ii^ctj «» 4 ri/ja dirccuan on sasd ilm subsi-ulr uihI.m ^itlmali v ii: daU In:* 
liijcs anaDgod in d f ccocc dirwliv! ud aJ^d fiMt su^ftralcte Ishunc d pjral Ka-6n: 
a pi Acl |d;xu vdc iji i ni J pi i-K.ii «• 

D dicbcrijic &'u»K>^^rro^lrxiirt3 cdsii t^\^l regb^D. skc liiislastr* Irimi Jif w»»tii» dcixric ftclfl ippliod.tfl 
saiJliiiuid bxsiMl nyir, 

uV^rpca flaclr^e 6ti (ul s^scTjd 6ubk-trrj6. nod 

a^ ftliUDiCill layer at .ja.'st ons rjbstiatc fcrUtrcn Mid firy; find jccond subMrorcs. 

6". he irujli -dcoial-i liqi:id ;jv^lJ -IjDfjJv dirvixsc acsordinr^ tc cJajn (^(r tirltur wrtp»i»inif: 
a tjatc 3.siiUi:or w-cj id »^*Vo r jV *' ■» • 

apiissivaivKj Idystcii »iid i;;3lw i«»4Mlau;V rivcr «nd\rbplc:asi sub!ir«ir. 
alij^xsliieldini! kyvrcc Mod^^;uo<1d 5«b?iralc; 
acaJdrfiicr lava oi> 5»«d li.?hr sbiddi-is Uvar: 
ad ever i-mI inu on color, fi lisr lavcr • * 

^8. 1 tie ir.iiRi -dcmw i hquid a%\lal !d: 5f>lm' dv\ bOc *;iC.rdi^3 «ft diim Gr>, xv^zotm sm6 liidcutrtf 
r^iincaliMldc lenkagc fremi a xgkk. ttthcr than saiJ rv3;iC*-i. 

J l)^«iled Desiri|iiliott -3f loNxntiaiv 

This •dpplKa.:;»dai«=>llusUaKril if Kuuau An l"L«lai» K.> 1SV«-<;631 filed Oc'Wr 11'. ICJ'AI.Ni?.. 
:'>!?a-4392C« lilnJ Oei;>bu /'>. J')9A,NV. "ilttl>I<ivLni>:r 1 1. .'X^.Hv ll-IIWoOTtlH IM 

KcAciij^ju 25. J99R.-.vii No vm.O^.Af.n i-IkI rch.-wac\ I R. I ) W AiLrh f_'c bctcty a»?fp5T«!x bv 

BACKCROUKC; OF THK INVKNTION 

?klJ ui'dn: hiviolluu 

I he jy^«p.l imvcnlioti rcJj-j:^ .o « Lxj.ud vosli^ cispliy rfr\-icr (i C"Di biuI fnire paiUCtilarly, ^0 
X swi displyy ifcviu: Uvi, dicli-*:!!'!: ft • « i .s«hsi r arx ujd efcccric field inducing 
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.\nndow on the same a* en be oitu-sutiX^lc. 
DcacH ptior. of the Rcloizii Art 

Re^dv; ± 'JCH htsbcai profioKd vis: iislk'jsd cnslat :s not ali.^i^d. uiJ Ihc liquid crvvUi 
IS driven by ccsncioa eieclioife 1? luvinii: bpca ascas 1^.: Fi^^' I is a's:;';Licirjl vLiii--urp:»;l uTiil uf a 
com Wiional U::3. 

Kf^gsdir^cuiiveiiitooil LCte;a plufaUcy cf gate his tius ariangsd ui a fir^i diocuoaoci fine 
act atJvl a plufiUity of d*ti bu5 inw.jmn^cd in • Ktoiid dircctmn or the fjii itabsnme divide the 
£nji iubyljuvc into a p.ig^ili ly cf pae3 rryiuns 

A \Min ITIni iTiitFislor fliT^ ^ppli« rm*^ si^l drfn-cioJ Iroa Uie cjiia bejs'lox.l» a pixel 

eloitTUcie J> oa a paasiTSiiiuQ biver 4 Tit ITT »» ryi?-iriLlrjnp«;Upissl irsnriciial c>iiiijiib«:*:ii j^^lr.. 

doctrnilr. l f^itz JiKkitnr;, i. seciitanducu? la\a. ar. ohncc cnstoct h^cr^ c.scurce slc^lioclft jjid a^r^ 
dviUjJu cic 

Allen utiy&y. a side sle:tTC\Lc 15 is fcnriedi-? &irjound (be po\d reLijnif: llic ^tc ouiilnKr. vi 
pasirvdtjoa ii^tr .4 is I'Cfincd ov:c ilic \rao|c- fn^t suxtrat:. nrd pivil jlKrcdc I :i is lomtcd tc sjvcrhin 
ihge'side eloc-xode .1 5 and ij eanrxet^to.tbe iliebi eCxtr^^ 

On a soujdd siA^siriitc. i hipi gMgi";; t^"jr3s I^nnsij to sfaidii <ii:^ |i|;bi lrnl?»ist lioin • 
C3ia dus lilies, snd die Tf T. a mIpj. B:icr. is lornjd on iVc : ijjhi xhJcldin.c Layer: in ovcrcaat la^xir is 
funntfd >« "^^ VLita G!kst hyff,nKV7T\rm:n xhaxvM J7 K Ibtnifcui hiTe •rcse^ aim I^A-^n tl:c ovcxcoit . 
livtT. and a iiqukt<jy»ul b^er u tarmal between Jie fusl uk. secuud n:ln'!3aU!i. 

rUi:'! ;/ -jiJ i< k:-- ]7i « r m lai (>li ) I V ui lliC CfinhiilA elcct )>de I 7 ^t5l<Ut d^K dcctlic field 
aipplir/) M iij-^lJii |jijir Tlw:ii. l;i\Mi«l riva.M •nnticiileit Alf <i'i\rn VJi'inL^ly H' n mb j^iiirf 

Thi.i mean;; that vvhcn vc tag: » applied the ICD. dicJcctnc cjicr^- due :a Ibz dlsUprjcd dixinc licM 
aitmi^cii ^i\c I iquid ■tcaJ dirszi:>nt n i^c^idcie c/ dcsiicd pai itsdiiJ, 

Pig. 2 is a s(X7.Diiial vicvr of inp oibct l:<juid chtisI di hiUs %1c\iv" .n i>c rplsird an. th; lUyM 
cr^'inl dispJav device has a ioisLcr pdxeJ <:tci:x?Je \hm t;i»mniun clcvtrmW P. w'tiivh ipc>.:i.«?i>ie 
diKtnnisn Df doctite ^'A. 

Di llu; LCDv. lic*Cv-ci, upcn h:h ti» vC iwinj: clcdraie 17 or pixel dccirodi \3 i5 tuxc^^itv; 
«id;li« Tnjaid m-slsl ooltTulea ^ouJUbe criim niAiy t»*irfi ih? cprn ii; »iik.*i H Hir. i-'!«r::iiiH:-'. tU: 
nni Ikftii: mi open m -hcymMti -tflYc. fipeo urcii w nnnrtw. ihe : :circ Udd rii:iirrninn needed tn 

And. dijach'nid JO ccctr; from d:c aceg vrbnslBc liquid cnr;:laJ dueUins x< corvOe) ^:lh « 
UaiuciultfiA;j fixis orL-jc pulal^t. 'AbiL .cs jJb ui u dccf;:9»^i» biiLh.[iss). rurhci; nooc^dmc i;« lho 
fiuTraec ftotc ot LX't)::, Hic hqtiid eryitxl icKtuc hu aa iir^dar 2»i:cl'jro. . 

SMMMAKV IH-' INVIiy itON 

Aiiii'jrilin^iy. ibe j;rt4iaii: Inv^iU on i$- <jife<rjCkl in a LCD dial Kub-^iniailv obvialc? one ot nic:rc 

.•\n objwn «f the ^itva-.l iiivcuiun \s 10 prov4- « iTj»ilii-doii»aifi I Jt' I) havrji wil? vic^vjra ar.iji 
bpi ihLiti dcfnaui and tnqt. sn.^hlruss!) by i-Jtbiciurar^vMrjen. A bqu'uJ crvV:;irnioLx.uJSti. 

.■Xdiiucna: toincies tad aiJ'^aiUicg cf ilic rv^niign ivill bescr 'nrihirtihc rizscrphar winch 
t'cllaw!!. mid in port wJI l:c ofpcrcm ttcm. ilur dcs;np'ii:n. or nouy be Ic.JTXid b>' pruciicBcflhe invenlioa. 
Tl--.: iihjixii\<-s will i4h;:i i«K»rl:iy^:v :if iti : .iivitiIs *. i will liT. irnXiicA ilUiiiCil ky ilv .<-niirrnrr 
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ji'iiTMa.'a.-K- |iiti iJmI cu I in lliv: H-it!;!-! il»ti iiiltOiVikul cUuifi- hcrdnl'as wdl &s d)r inrpavded dr^^iuj^ 
T(i aclriev;: th^ ci'ijsci s .:.-u{ in aoKifcsece w'ii ihc j: u^xv.c d'jC ULVC:iiKii. as embodied and 
ln»ill>- tkaoitrjJ bi;rac.:a [niiJli-d-^oifitn Jirii«iayi1fi.'(li9pi3y dcvix •ccunjrucs firr. and second 
ntstralfis I xujg ssci oibsr. 9 liquid cmloJ Ja>^^«lT»»:h Oic (i ijil iinr. SQcnV.C ^TJ^l^l. 9 n r«i ilv of 
biis luxs ar/anecd ic a t'irsi ditodidii onrhc Itrsr 9:b!iTPtc Jnd a ^lura iK of diila trj& .ines arrLvysd 
IT. c !icccrjdiiroct3on snlnc Hrn su9*lrol= id dcfji^ apixc] tv^vsn. A pj%eC clectrodduitliie |>i7te] Sig^OK a 
^^Icctrif frvnceontnoltiti^ atigi mtntdixstioo of liquid cxyiLH moluoi jcs ui Um bcpd '^lyi.^ .^n:r, 3 

Ire filbs lover cn (It? vtoccic scbrtrste. a ocanafindectnife on lh.c culcv .Ihe bv«T. and nn alifQinvnl 
1oy<r en 31 on-d Si.b>.Ut« bccw^Qrt ihetlrstm !«saKl cub^^ 

rhtf airatm:!! ^Dinnide tai/ot ^ixri denioce bafi. dearie ik^ iRd-.ic:iu>ir.dow in l]ic tniicr 

pfefiU-CrcoT 

Tht dieUt'iic frnrr:^ :? ibrnk?4 wrrpuitdin^ -Jie pixel rc^tm or m tbc prvrl cc^cn. And, 'iir 
f1tJlv*cLit: c:xiKLsm ut'Uc lisiuruii: unus i- ci^tkl l»u Lovra Uiao J.civU:K ipuiiiiaiiL uf riquiJ viyvlst 
L^^^ii Ths lIi ^lecif ic r'ratnir intLudn plimn^ccotivsiiuylcrikJs, iucii as pbdrmYia^c'iiod 3CD 
< L^f cxuCvvloiVy lesic) 

It i!i tifVv u»JLn»UH|d ihii boi:: Uic foii^ou^ ^fnil dcscTiilibn n^d'tH Wlcwi-ig <lcrBi!ci| 
ilryn iptuin at j c 1117111 miJ lix^ii'jasify ad Muiirr idcd in (vcvidc furtlxT esizJinjiiiocL sf Uis ' 
ir«enl tm d« cloimsc 

nFTJ^n.Fr>OF>rRiPTtfiK oh thkprkf-hikk j k viHt)i>! MKN rs 

rieccbifia. Ilitmulti-dCTnain liquid ci>sici displ«y dcvJcC iiT&mI |1I1CMei: invcnLodi i* cjifiiin.-d 

H^:5. 3 A . .Vb. ."C, in^ <D tfc »clii>c«il vi»wK ort'te mulli-iJuiiiiiii liq.iklixy-sul dispby dist^Kss 
siourdini; \v ii\t Vit^.. ttt'jni. ihird. iKd icunh eitbrdjinciitot'd^s prcsccu inycnucn. : 

As ibowu in ihc fi^uisi. Uie picbcul jivailuxj -j^jupiisCs fusl ?CCV<^(' fuMTfVCS »J . 1"^. a 
pl jt^lny N>t"^at^ ^us lines arroniipdin 3 firsi diroclico oo n: Grsi i-jVsujIc «m1 c pliiraj«L> oi djil? Im» 

lii'rv jiJinj^l III >n.xyt» Ji liii IIi^ luVtMih^liMC, J IK: . L [tZSS\\L\W\i\3ya Sf OI1 'JlC »fbk fiis: 

xjihstf j.t .11 -a ijrcd cttlnxlc j. cicljtlrix; f-iimt^ 41 . eJi-i uli^jnvril li)>u ^5 v^IkjIc Lij^l 
Miiuilri-Jlc A I 

On the sixuad aub&liat: 33. a lielil shjciditit Jcmic-:! :o shield ^ny liiitii l;a.-<r^ In mn 

£Xtc ^ dnro bvx lircs. and llie TJ'I . a color fdtsr laker < J is foat*:^ on Qic li^l ahivldirig ISj'Gl. Bc 
civercMl IdvC' 1) IcTincd on the colcr like- bsycr '^3^0 onir.r.toa eJcctrotfc :s Jwmud un lK« 
o\ cfucci ioyi::, 1 scitind ali^mecu ay^r 4' on tfae^^lioie £<C0Dd sulsKT^tc and « liqUd ov^rfll 1iv=r 
Is fcfmcj bci wicn i\K lint and rttsud jiubjtnucR 3 1 , 35. 

J ^lulix bub ii>««; ;i:<d f^i ^t\yUnd<i divk!» t(i2 first sjbittrc-j: j t plurAlilvof ptrccl rc^jions 
Tl:: T f 7 U foomiod C4i vsch c- ^ ?' ^ ciji cfwt ciTinpnjr ^ a gate dcctwds 11,3 sale aisiiiatoy 35. a 
sc^niocKi'lutlcr b^cr 3, an ohnk; voni^icl iajer. nnil cciirrce-'Jriip c!*ctr«xf 7. 9 I'aic.wticn ;ay3T 37 is 
f^inn^ on :hc whrJc llr.il finstnic *l..uaJ c\-jc'nHit 1 5 is t;ji4:J£d CD drii{\«l5atC<jc 9. 

TJic dielectric &ansc 41 s icxiirvjUtniJ jL^nrtCflt dtrwiion oflqiiidaytraa n'obcd:^^ ofllic 
titii\d cr\ ttal liver l liis is frmwd cn liw pi^d ?lc?liodtt I? ur :}u; taBimwn .fui^r 1 7, ami " •» 
fwxsiWfcfo rocM ihc dislecrlc ii^aace c:i bodi sot urates 

\o nyrxrii.c d>c m-j,li.doiii»i:i LCDof ckc prr^rrt inyaollcw. in cc«.bpi«I tv^t jn un iHt: first 
s;ibsi/jar 31. a TFT w foini«!«:rrini«irr.i5!ilcii«:iiiiKb ll.j;wo m^iilalnr iS.5:cii:i£Cinciiii-i)r Uvcr.S, 
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chnic loauVc liiyiT^. >im A;iii\;c'Ji:i » i;I;=IiihK-*: 7 Al lltM ibNS a pliirLlin ot gate fcu« lines and a 
|:'i:ra1i!y hiK lincs^are fnrrned ir. divide inc (Inl /uis'jaU: 31 inIC i jlr]ura]lty of pixel rciiiCA: 

fia'tc cicclrndt 1 1 one ga:E livs arc IbirooJ b> spb1icnng.«hd friicrrai^ a meta J mjcK us A I, 
MfjX'j, Fa Al>llcy.cu ANt-Bfirj,id>. i;jB|Xfi8iWc1d 
di-kuhls Uycr Oic diw^ .0 1£> cr b /QTjncd lion dpordi auiCaic Is 

Thje gnUfisiilator-!- foniio^ hr. dsposibae SiK« or &iO> vvcve PECVi> fPLisivd 
LnhaocCTcoi U-jcjiu'..kv A'fl^cr Licpc«'HionJ iRcroia. Sonionnductar layzrS aotl \tc otsax cuniacl li^'tf 
ar:Ji3ni'>wdl^v <fcp?5iiuns^:lb H-fCV'Oflnd na^teming amorphous sUu;-xi (a^) and JlT^ srnorjKiflUS 
vJicon la a-Si). rcapccBvcCj '*J5a. Srw or 5iO., a Si, n' a Si jts fcnuDd bv dcpoticba v^ilh 
wr\0. iho irsiiljjlin i5 is fdrvncd jsid ile^e:l'.jCOndunc•r lavef 5 JlDdtIlC0^7UC CCOTii&l Uvier <i ir; 
fanned bv pallonir^. 

DaU bus liic anJ Kpoi^dVuidetlfOdeS T, <J are farmed bp/spuitcr.ru and pa;.-.rnLr^a meuA 
Siidi as A3- Mc. Cl. 1%. A\ JlHov. C'X Altcmautdv. ;i b pusublt u reliu iJjr <ikki bte lii h;;5c:il 

A ticcatjp dcctiridc (liot sbu^n in the HijiMev) ¥.fi;'r iri:*jl ih liik lir^/nart rn coniierl'' 

U'.iltt; phvi J>v|;c<lv:.-l"; vi'nii: «s»n: tiiitc, Uk jiui ^elfic;^>jde Vi<>licA a <tont£c <npAc3tcT wiiK'tlic j;-«t^ 
bus lirur. I. 

5!ii1>^iruiy, piiiisiv^arinr \sva}7 n trTraed vA^ BCB IBtiii^GxcloBiicccj.acn'licicsin^ 
polriititfic I ikv-'^nil^irln Bl;.StNvVir <^ liis-Mv 3Dl&erst sidnlnts'J 1: If btd dcclfwJc b £^ed by 
spul-jeain-j uJ pai;cniiqg a iriaal Such «i rrc^i-iidntm rm ANidsJ .A znn'jEl hiiriv JV is IimtumI lucOQiMCl 
il.i dcttn^ds? 13 lo die d-aiii and aoragt stKlrcdi:!! ty vpvnijif «rd patl^^rains a pal rfthc 
pOMivxtiLin ki^er S7 M draincloctrodc 'A 

On llic secMid sutcoruc ? ? . a lifilll shic Uiri; I'JVtct 23 ii :umioi ki bJiicIc ac> ligjjl kukiijui* fioi" 
p3ic awl dat* bus b-rcs^ nnc ibc TFT. A coI<t- Tlirt !:^<23 formed R. O. B (red, bluet 
c^ncrti CO >:tar.8LC aachc hghi shicldjtji Jaiyct 25. Oji ihc vul«i Jii-u '-iivd O^CfcriA( layr.r'30 is 
f ji uiai JUfctJi A coii«nvft clccjtvdc 1 7 is rm«cd Tv:lh CTO cn ihr. cvrcu>il Unvr. 

Aoi a li*^uUL<t>il«il tayn :v i ju kxI mj^a:! i-u 1k).i».t ci\scul Krr^rcn *£ t'lTSt Jiid sccpryi 
^ittstcLTC* ? ! . l'l»c ■ iquicl cr^ml l.wcr may ttkIuJc: ji^il cSteIsI □jij'.Ci.uk;* l.uviin: pusia t v vf 
nc^lhr J>%ltKirK.iiiii.<Hii:|i> AUii 1 ic iizjiiid c.>fti!d L)>-ern)a)'.ijic1uce cli:rjl dopanli. 

A drlocljiclram^4l Lsroa3u.dV)' (kvcall:f e plktoscnsirivic DUtCTUlor. thP si^iTnior. isktruoik: 
1 7 ui piAsl dji;Uvd\r }? M t>:l1 Icrr i.is ii* varioiis ^hipes using piiblcli iiqaapfav. T>c dlivkctRC fntio 
41 iit^luiks BBticvial ;>J' which diclccliiC v3i4i»iif K fMi^z cr smaller -±i3a 4halod ihe bqu:du>-«l»l. imi: 
tJic CJcJ:cir.c conslani i hcrcoi is pn; I CTufc > b=l»H J, :ot exa«i|)]c;. phaocacrla:© w BCB 

Ku?l!icnr.oTC, ihc <lici5i:txic luvsK 4 1 1$ C« al iuh«ra-x bct^rcn Ctc llisl icl 

ss:fi:-jdf ub?lioies J 1 . 3.^ 'rcfc: to 7ig5. lA. .^B and 3C. 3l>>. Arl an cisuri: field :r.<ku:inji viixij^v •^l* 
i$ fO'wcd n. lea-i rmc sub^ratc bct-Accn ih.;: lin-l and xs^o ul € jbtJr.ir<s 3 1 . j3 litfcr to -"igs 3B and 
JLJ.i. 

At this imnc; the d:-:;lectic frunc 41 uhJ«le;;t7ii: iicUl itulwing mnilciw »i: f^ftfiiacd aii mitcc 
subbU«i'A' ictwlbST. T>ii ^lecl-ic :l*ld jnd-.ic.rj uidccw -3 is laffirod Vv |KAi»rnini; Iwl" 1"^ c-wnmjn 
clccirixlc 1 7rr pitcl ::ocinxle ' J. 

AssbwTjinFiJS.-i.S.A, 7..8.'J. 10. 1". 12* 1?: awe 14 aic f lan\i<.'\v!istt]avui^ thr vpjwus 
dxloctric t'rarjss-Sl jux3ckct/u;f)e!ciiidu«;icij'*iv'tui)n«i.x41 iiri'u hhjIi -ihmi» nlk]-jidcry.stjld»pUy 
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deinocs accordini^ to anhcidiircnt^ o* the prcsient inr;cmuTCL 'Jlie nplid tiixd-drrrvr-.TcprcsaiM 
oltpouent dJCcdcA cf iihs seccpd eu^tcsos. tnc Lie Jotted lirud-anow nepsaeini tie a.i^fiiti»: 
dittAionflfthe rlrA mi1::uiice.- 

' Aii ;}k6\ri: ill U:e figure:. tlitflifieiru frzr.$^J'<i^ Us sl*£u:£ :~i£U„Nltittiig\b iM^V4i 
patcenied lavanoiL! kKurcs. -^Hdi cifaCAbs cnJti^dnaiAn «Accl -"fiBdecuic f^Id indExin^ wbdw 43 
nay asTi. vr uvhi f tuQirraKiitf. hn^ilioriDj: lii^ pixrl» anO (wu :A»nmciA U r'nc4w>i3: «irr ussixi^Jed, 
wtiich ohtnins innl-a >rinni«i^ f ffinct 

rrorn fcrrnin^ clectic field ir<Jjc.ni5 wni-w ^j, iHs iTitJti-dmiain is.«l:-jinal h>- dividing; zcch 
l»xi\ iiilofsiir dD«n}|ii.s spcli .15 in a ' ' '^".K^ .'dmitW >r'$hape. or^iviiiirt; each paxei hon^cntalK, 
vtimc2iJyv OAii'Of JiJgr^ait^ , .dd Ui ATmadly (iJgAneill-VslJtli^ t?.lbMlinu i!irct;luirii tai ujdi 

dcniiu.i aiud cn cacti .lob^ra:^:. 

l^ln I'l ImslurcsubKlntUr. n crjni-jin »;d i;in f Im fr.^ iriH l)rj->'n^. Tlnf,cc*i"«prn»illiun 
. Illi n 7.V I * u ir iitr.iit it.* ai^I 1 1 !i n ^ vri u 14% i uir. .i|i4i4.:ii n iii un n '*>a lo I III* 1 Jmnl: i H fTc mu,- 1 if 

tbc icbvcucci ^ci'DT duif virvvia g-iiiiglc. 1 Iokc. il :» pu;;! ib k Ic ccmpcm f h; cUix-l iy viy iJic li^L-lcri 
vicwinj«>nVle hry mdrnin^ 'he «Tta i*ilhn'Jl ^rsv iiivwcicn^ incressinp u:niT|ui mi ir \n »a mdined 

(lirvdii^, nriJ 'Vmipg br« piM;l iC^niukjldonnjjn. 

iQ, llie praitfiti 3niWLL;4to crystdt Uispiiiv dri.-itc: H is pu>>ifcic ly lirm a rr^irtivr .taiiaal 

Hlrn'K chclcnini^'Tis^l ftivfilw wlirJi Iws fwooTv.a1 sixes xai\ luv^-irnTvicwii{j.m£lc- 

csn'bmb mi !niir'JLe5 tjt Vn i:ns 61 thim 

AlVsi/Toi^niiif. l)tc o^pctitai icii WUr. 20; |:<1a riv^r m TcsmcA cn r. tear- nns ^tlfcff 9l £ At 
i rm^. I'lf «^n|vn«:nl lr-> filn pnhr /? «• -ii f p'?rM;ihly Aviipfhsnl « ri>» 

h pT-scnJ ].CJyi rhe liqi lid cf>:aal Uycr indiu:» liquid cj>;:a!* -mleail cs hwir ? tieijiLiv^ 
<{iC;CCiiiC «:i 5^l-0>7. wliich^j; It; 9 •»o*»Wt»*OpiC 3|!i3 iriVi»t vk*»crt; lii^u:^! erv-Ul iiiolcc»>i:9 in 

In iniijti -cffli jaia LC 0 oTthc pirxcnt : nvcritinn. or. a.li;^ir.«T- Issxri iioi aho«T. inXic t1 .uurc) a 
fonntd Avcrlhc ii'-wyic first snd'jir :econj Kubct'aicr. Thi ilignrirrt ivyct .Rcludrs a iruiorial ;ucb as 
ptilymiiriif uc polvlouu: 'Ui±ed jnutrcids. ?VA (:>!:il>vu:yluk»lujii. |x:]>^t;iui- ii.oloi SJO-. .Wlieu 
mbbo)|;is iisod lc<icK;rimi-cf* ■ »Ii^iunci idifcctigii, J|^ly--ulil b^p6/:sib{c r.'^ ain* innlci-i*! $uit.)blg 
Toit He rubbifi^ iKaLm&ii;. 

Mi>rebTcr;it pn!tRi>l& to fwn tbc shpiniciitla^cr willi a pho<a!Ki'E!i!i%d i^uteritl fvcli as' 
PVCNQ>oi%-v«i\Ic:«iii»irt5*e;.PSCN (pol>silux!»i^cuiiwmauj', 3"d C^I7^* rcillijlotficir-iitnalej bitscU 
jn'ixriuk. Any tnubcy.dlsijitA{c fijr ihL'pJiinisjIi^nmjsireaunaitnu^^ 

f«r.«li»(iii^li|^'-i| <Yiup<-«i f t?- nlrjjnifie^illfljwi i-rl^iriii-'Hr* ih;r ■.-ttiK»»ir>il V ^*Kli>\ l^<<L'lkin»iidUi$ 

fncdX ii:^g.Ic. Th: Juht jsrd -ii the pl>nii>oligmnir.t is pt rrcrjhly Ligin m iToiiy: fl4'ii-trjv!:>ln la; -it. 
and ar.y ol'u.i?nbnr.cd I'ei^;. lincar.y pol-iriz::d h^Yi. uid partial?/ pjl>vi/:cd lichl Ln he u.^pd 

In Vne orbing or pVjCfo aliiftnitni v«,Vnicnt. « c [jooj:ih c 'x* apply om: cr bwiJi clth^ rircff And 
setoni Kut»triU^^. <lnd U: ;ippK dtlYLr^'.'.^iiiyr.irig-liiruUrjeii: jn «adi sub$llJ~^ 

FrOM Ihc jli^ftlrtg-trCSl rtCrtT, ni.ihi-doi««in I.Cf> iS "(wi^iCd «"Jc*«: t^vo dO»i9ini. Sn^ I C 
niulsailc^ cl ihr LC l?iyvT 4:0 uilKj^cd JiQxatK unc iir.:>lliur un v'iiuidcm<ii^. T:i;it is, O^^ mutii'dointjin 
12 (ibuiicd bv dividing CodipiAd hn-n fui.' iloiiiaiib i. :l! as =11 « V o' -^^t" tbafc oi'dj\id'iii| l-mIj v-^u;! 
Ir.fK.mtally, ve-tic2lK\ onJ/or d.n{;.>iian\ -»nd difTcrenik ali^»iiienr-rrto-Jiv} .-^r fnriiuii** digniviri 
dircci luri sii ckcb dcnutia and each ti bsij jUc.' 
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I: k-:u7(KKit!> to liyivu Mi K-Vl Mir.'«k:.ik«t»< rihcdi«r;icJ dciTiajtf wiAlifSTod h ts alia pomnlcjo 
hsivt cU daD'.aT s hniil^od 

r^inwclvrnlly. llk-.riuli>*i1:7imin lite |iid%dr.;invtist!ai> :<inr< dichCKnc fraiDcaof vrliich 

^dielsctri: ccnslBJit is J thai of liqnid eyslaU vM: vlcvir« f ;ld indii^irtS hm^o'-v Contort 

FunlicnioTc. in Ihc cat >*f ccnductu); mi ali^iDneaMre&biKfsi , n hif^h -litpo-ttt ta^&A 
^^Ah\i LC jir,iOgrc ciiii b: o>K&incc i prcuU ui uJ: m ancboniiG -siag) . 

Jm^; . I 2i a one I ) U ore plan and .<scc*icnal v.rv^- of llii: nuil'.i'iJuniBin litciuJ i;r>')l4)l lisplov 4^r. cc 
acconllnf 1u 'jic ViJUi vi2bootmc-il ct rJjc prcf cnr nivtsilicii, f ijs. 1^ end ICB. IOC mt: ploji ar.J 
^inn-d viciv:i af lbc muUvdi >ru«in tr-jiudtr^Slll display dC^r-lcct acconSJl^K TllC sixih cmlKXlnncnt of 
ihs pn;5Vi»l n kinli'c«, 17A piid 1 '. 7(V are p lan (Uhd arotjcfiil;vietvs af Lie joullr^vavitn Hi: u'iJ 
cr>-sul disp].)> diviCes 4t;£\ji^ivZ io ite sr^ ertii «inhndin)cnt rf.lht 3nscralnvrr;lj<ir«, «jLd Fit!:>. ItA anJ 
|KH. :iic. I^^l-). lKK..| !cy. l^Oiin: plciawdse^icuu. cicw> uri!ii: :tiuIu^c[iaiuliMuiJu>:lal J'^^^ 
•C^ijyeip tkCvSv^inj^'tO t g'iUa MfibMlmcnt nTliic {Bcsciit invaitich.; 

sboUo n ihr Ggitf^5.,ll)e;reseitj iuirenrion ci>ffrpi.<c: Crr^ and scccm;! siibdrai:; 5!^ }3/«i 
pVuLalttv ol*A.^,buf *J:ies aifas^eid *.r. a.£nt iir«lipis<ni ihe lint subsint^v anJ a pturadily •>f itiB bus 
Vii^i iiirahfL^d iri » ucfiriidnscltsah or at OnKihiteiraii 1 1 ¥ u i piis-nTajoA Ufyar >f \Jn ilvcyVts'x fiiM 
suitaaie Jl ^l pixd <leciibde 1 5:^l»d a lira ali-jrji:k Ijwcr53 c-n ihc'jitialc i^i :iub«i7ne. 

Oa-asdEaoidsiibsirelo^ a shirbiinij luvx? 2^ isTcvrniHt h> ^iKAUnm 1 »pi VsiLavc liuui ^ftli: 
and dsla bus Sncs; and 'j£ TFT, a calur fiix? Livtt 23 is fsriried » ibe hj^tt ^cMji«j;U}<i v sori^i^* 
cieaiuii. J 7 is rormoJ on Ihr uc-'ur . n ilv-niiiit: usiiic:.*.? rn di.«tnrr electiie fieU r9ir:e 

ccni-io" <l»-.lrcdf. At<cjJtv\ .ilnjinirtil Uyrr 5^ *<n\}ti' v/hr.z -CCMui »uh&1 Tfltc. and C liquid Cfvsti I 
Ijiwr IK irfiiied hera«n rhr firs *n>d .«=.-3nd 5iih.slTa.rs 

DaU bii» JiJi\:: and j;bIC NiS ): !« rfurdcthcTirrt subs-iraic J I into ipliirilitv cf piscJ :cgior.>. 
ThsTFT is fcTiDcd or. ttJi pi^d fcgtutt afid ccmpfiscs fl {aic doctjodc 1 1. 1 irjuliuir i 
}Cf.Klccn.iuC-j)r liycr S, W oI:ht:c ccmUcl I ayie:, and kxroc di iiii i;lci;b«Ic5 7. '>. Passim aJior Sa\<J 1^7 i5 
foiiiriod on il ^ v'Wt HrH vjhktraii aj-d|ji:«cl clcc*rodB l3 u ijoiipjcd lo dr^na jl»::r«d« 5 

To;raai)u:a:iJr«.OM rttiOli-dOIZllin LC ? of ti)C iJfCSCrit in-.xnllcn, in carh pix:l rrginn on the first 
iubntfate 31, a'TR is tDontnod winpjiajftg gnlc elcctiiMie IJ. giiWinvub^Of 3^. «^ shia-wjduct.-*! lavcr 5. 
' cNuic RAiklahr 'ayitrftiid fnvrr.^elnin clccimdcs 7, *> Al thi.-* lime, a p.u£al ny uf^ie bL&ijjjes afid a 
p.i3^N- of dra bui lines arr IbrniirJ lo dvi Jc lU< jr« f w -1 1 "Hft i phrDJcy pnil n^m, 

Oitc dcctmds 1 1 ani. biur line :irv formal b\ H:'••ll^^^ft nr4 pntUKi:iiflL » mcl^l oicli Al. 
Mo. Cf . Ti AL aUoo*. €IC ZJli ptc imlawr .15 H famed hj- dtx^is: nnj SiNt^ w SiOv usiii^' ?EC^'D 
( Pbsma Biihancemcxl Chemical Va|K:r Drpiw'itiociV ijitrewL ScrniwnJ .jgwr b»> r 5 wkI dr:.* ^-Likk 
>cr 1?; *r ire fornsd by dcpr^cir^ is.:Va PHO'D and pstucrxat; iirruiphoi v ifiJi v-.vi (ii-Si > im J tV.j:''^ I 

vviih PECVD. Ihe ins'.iUror :s foriiid acudihc KCfnicaiduuUw l:j\vr «ir.d Oie lihnic rjw.al 
6 urt itijDsd br,- padtrij^j. ua-. bu^ litjeaiid i4:iuu^'di<si.i'.lu;:jOdC4 7.>1 aiC I'OirCxl ^v-.^Xitf-nnS 
pnuuuijt^; ft iiur.4l ym.3lJi; Mo. Ta. Al il w. rtc 

.A {'.sr^^dcclTJci; (3*ol5;}u>vn u: Mic Twnciaf.' ^ !iii-iaj;if u-> n^^-ilitji ^xil :» m kuc sun: ifi cmMccc 
ic du; pL«cI ckxiiuOi; I?, ai (be ^amc (.I'tc, llic scorn^: c.sc:n(:dc ::iakrs i slorosE capjciu-c «idi ibe «alr 
bit( fin;. 

^■■::vi-i^K-iiily.pA^kiviiliMt la»^.V f fcrnx A vith bC.U IDeiiTDCt'ibUulejie). iiLnlic x'l'in. 
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polvunidc biiiied rrglsriiiS ; SiU in % X i^- mi i lor v^huki f i tt. Kuhsti ate J I Pccci slxirode S j 3 Icrniod 

n tng ^ nri jaiia-tiiii^« indxl soch ITpOrKliuin' Uii A coir^f hole 3 !) » toct^sc fio cosnua 
line p^l elcclrodc r.'';b tbcdriiri ««ic| |<<ioni3& ::liT£liivtcfl fc> Vtpcnni^* ohd pollsnijng^ Cnr 

On Ac ivcoTji Mihsir&lc 3: , b Ugln shjCidmc iii>^ ij -nmcl tc- sbid c any fithl lealuiHc Irscn 
^iij<: tiiiil Xila liux liiicV, ind dic TFT. A cclo: Jillcr '.nysr 23 is tunnwl JLU. H ;f«l.^rc£tt» Wut) 
clenKciis Lo allerDU^.B cci Ciw J -slli^l-d u^f. lar. cr A- soiiiicon cJcctrcdu 1 7 is iondcod wilh ltd ttil 
COICT ni:?" I'>n A riidcclnc tramc 5/ is fiannaHT.* dqxji'ao^ ^ hKXuaanilLYC ilislcri!.! -Ot* "ihc ccfl'UfiWi 
clecijodc i 7 cr pixcL eltcjccilc I ? ft Dd p a urni in vai mus sh apss jsmg phpLjIiGuogr^pIik-. Ar.<l . C 
ltr[iiid<Ty^«i tavcr is tnrriat In' injecting liqijlcivstsi bertvccnifaf first and Ecoor^ $u^5VJiics 

Tiic Qckcinc feoic ot;Iv(iC9 «rDUnaickr'^cli d:.slocijic co.oslar4 t»:>iinii» jr sou 
that nl'bs^ivquid uyskniiKd fliB^Bikctriv Oipftsiaiii ilu^rojf :? pnrt'srafc^ eacnplcL 

IRE. ond 1 SVGj. blclceiriL Frium' ^7 ii 'OiOied <« jff ks':? nrc niV-Ttialc hctj^wn^^i^^^ llisi uokL ncx'jikI 
'su1»bnlji. biiL>;jw uiilsxt'unciiu, » itp^cer di«.:iei£U3]; poxu: cculJ h« crnUlcd rhc iiaHfaiwitj' 
of .iquid sn>&tail4x:U is csi'ijii^i. feeJoirc, dv:^^^^^^^ uuprcSSeil 

An'j. anelQcln;: iiuiikifl^>^ nihttrabe betWDrn Uie lusl 

ind vcvijnl (rcrcrto Hj!i-:17^ nod iSFJ-lftGl Al l^s *b li^ih: mnJ vltemz . 

fi^ld iniducing «vindo\v sir famaicr. lintc :a:bBr.nle lo^rJirc tlic rlrcuiv ileU iiRlicnig u-iiidOi.> <ll k 
ibcnied in various sbspcs by psiUcminv; h-:ili: :ni :<l ii iu il i: i iiiiinkMt elecliY^e 1 7 or p.xd ekctir^is 13. 

As «ji JiiibodLii.^it ir. i:mM »dcrma n I f 'f^ :»rik-, prisyc ii inv^i:l«rii|.£A lyciJior}' electrode *J7 is 
aJdi; j;«ully I ornicd .i»v w. ^rcn cTtfr.il ifce pixel f ^i^nn. ?Dcfi:r lo F .g> I Q A iuxl 1 8LV; IIij a.i.ul lOii" 
iucclrodft 17 » fomei on 3 larT-r ^.-ktvot" < Uc pi.xcl cJcttrodc r.'>>r gale clodr'jdc 1 1 i! .'oit31<xL afid 
iarrtriciillycnnincccd to Ihc tuiuniun tJutuocc J7. ^rictcr:b >!25. IfiH^ KK. end 1 ?l>. ' J'il 

111: iiu)tiliai>\;ki«tiiHcji "i7 IS fcnrixd b-/ spu-irrir.g and pul.cnja^e a 5UcT> ITOimdttiin 
linoTudc). j\I.Mc. Ci, lL Ti or Al aIU^- .Al thistxie, it :s pceubli; lu :\)nn ibe ariKtlia-N «i!.4 (vijsd 
clocirpilcs K. il< by pqUCTniiig ihu sunt toetal 6rjK43rty oe;(tn-nz ftfloraLinc^Kiwcii 

i»»0>wi in Fi^it. 20. 22. 23; and24. ihc b jxiliuiv ^i^Oil^ i'' «an fee lorrik^d a* s'inrauiulmt! 
Ihcpnul eKf'^r I >n lidr. nf da'^ihiifslin: £^d<Vir :a the idcle of suit: tU: 

Fig. |»!!b:>wslh3lLTclij2K: "luuidiBi; iarCr^S 5 IcrirtJlontto firet ribptiate jl . Figi. ISDbdc 
jiiE sK>v ihal llie JiiMliar^- ctectrade 27 is fcriDcil or. a l»>-?rv^irf$on Ihe pixel clcc-j<vJ£ 17 is fomicd. 
Ip. ik-c cfriiXHJfl.-^init. 'ht li^i sblddT^; lat er is r'smcd ci acftuvlcxat-v dus prrJ isj^iuts^liuiccL tkc 
Unu'>^iioi) Di srgin is ixduoodaiidllie saenure rj'i'j 'acntuatced llifci Uis li^riL sjiicjUia^ .njvi \i* fwiiisd 

On *l Icajl cn; Fiibslriiii:^ a itiinprrr- -liun ."jliu 2*5 is ;"i "'1ii:«jcii:i|«=hoiioi> 

film li« rc;::niv\; uniadi;. Ijlni. nliich hn.:- c«c roticaJ □wK.^c-iioirpCTsalcs. dtcpV.<iw; il'lTtri < mi i* ^.rilu: 
diriDLtoBi accondmij 1c i i•-'^¥^J\3-^Jll^lc. iluxr.il .s jjui^siUk lu lUirpiiisMc ClTc<"^«vrlv' the; n)^^nWcfi 
v\cvtia^-Mi^\c by n'iducuj:j> Ltc ai wiHoill ^i Rr' i>>t'<:r?i ro. bicrcati'iJi.Lf :;ji\ir?.b1 r^io In uu i)x.i:n ^ 
^iivcLflii^ and tontilni! nupixd lo miiKi-tiuriuiin. 

ji-i.{:p:eitii'^.iuiJli-d-Jtiu'd».liviu.c civsUldiRpi^ydci'sc. icii pc^s^Lbk L> fonn a :ic';>i.:^vbiatit<l 
fi'iiu fts die con'tpMiMitinn film 2^, vhich 'xii lyo apiicxl wk: liiit u-ivRr iiP.Htn^.b 
cluradtriEi'u:^ n arripv.id uilli il :! iij^f^aiivciiniftxibl fitin. 'J he cooR{:eqjuiij»T:tis I'uiilJ be foraial cn 
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Aficf fof Ming d» COHipcflsaiiDa J: Im 2y..|M:irjfs;- is f<inr«c un m ici*».l o:ic subfeUulv. Al llii|> 

Hi»^ J0<^ fl-c dctsc-jicfrmie S7 » piUenvel in \ijicus sbtf es.^hicti obcairs 
imilli-dcamin'cllisct 

3o nku Figs. >A to 200; ll'e atisdliiiv ciec-jnde 27. ir fcnnctl Ainvundinu $l«clroj?'13. and 
ihcdickctrc eoinc 37 k pQUi:ru9J id vandis shaped, vtaidi obtains mui^i iSumpir. v-Tol-l 

frxttci^ if Tjatwwdin>3r>uii» shaixt. »vKiciicbiaitMi inijlti-dpmaio cfTML . Tbcclccijjc iVid mckiru^ 
Miwkw 13 nav )ic aViii or hole. 

]p ->.€ LCD hi Fiipi i 9 Lu i 1 , ib4 li q uid cryji M J*yer i rclidrs :iquid 'ri^fial rnol^i Irs Xi.vzn^ 
iscfl^thM dirlccirlc aniicijcpy, 'vi^ch apphvs a h-^inw^ iyK^Thm lrt>>,?Ji!i' in 

Uitf liquid uytial liytj aiB nligjjwj I urj-i^ ivjwv»IK l.*-* j^tVcs tj'die iii Jl pijd ic<rnd subsrfnks. 

.a d i Flga.^;3A. :22C, unJ 7^^^- »"^i jjtry i nxiuitt 2? is fwmcd, anc the diclccln: 
ftwm'. S7 k p>illi«>;^'riri vAri«Si« iiHft^Cf wltidi chtj^titif inulU-diTniah i^u:U .^JiOujgJ'.n'dC SJ0^^11 IL tlX 

.B d'.c I'igi^'i?.^. 2.)B/iinc 2.^JU:< Jiixili^'»1flcvcdc27 lelbnnei w diclcclric fnMrkd 57 
iL« potlcTwd lii uancijs Shanes. rurlhs'ttiOife nei|jbbQrill>:vFOpi^:l* lind^Ty 3h.:.TinuiU liiicaioas aie 
aa5ix;irf.s:<i, \^JuCb ubw'its mjiti-dotnain cfTccL^ AlthOTuh :iol>buuR Jri ibe ngurcfi. t'3€!« aic 
«dbo<^icnenlv (h^ <h Ccfio -Jrrz x^vdbirK c\aisodc 27;. 

I hr suSd Htied^[t>-»v llu: ftL^nc jf jlr;2:iC3n cfihe scccmd stihsiralc tind ifcc. 

d:>1ted lintd^aJToiv presents -Jw ^p-^-jnidirvylian of <^Hf Hisi >»V "ssli;^ V 

InUx Figis. .MA. ?JB. 7.M!,Th>/anxiliiiyc.!cc-jc:dt2' i»G)raicd. aridlbc dAkx;ljit iiJiJt;f 
b patlcnwd inv«icxi5i shnpcs. Fuii •c inin v vru pi>d5 or.l tvM dli^jtcrt directiops arc 

■MSI ^i^.K^i ljcu\t d" ftfercnl froni ihiil in die Fij;. J- X ahi'J> o>1 .v-i? inji^lr- -iomai n cHcrt A irSisiifh ric-t 
5h(«i> in iSc fiil'JiCi. liia* du cjubLHijiiiaila «h.r. dcvncl fcraiilic i'-Lxiliiiy 5b:,lr*«lc 27. 

Ill d'jfi \X*Jy in Fi^. -22 lO 24. Ihc liqi iiit cr>'3iif ' 'f-via^ > nc jqui<l cnsxt rjoL ]vii Su\';ivfL 
pwitivc dL£teCIIl« aa:i.>lp.:Dy>1iK:h iipplics L .lumogiaiebjJ slijaanciit where crysla ireilaMlcs lo 
the liquid aytntl hyts nrv AUpwdVorno^cncAusIy ir-ittrCLxt ariieftn: luxi suvund vpVsVslef 

.-Tfln^ tcntiifij; tbfi dwar-K bdJ uulutblp vw rilow licfcctrs frainc. ibc a-.TiHi uomuui » 
cbl jinsd bv dlvldWft ciidl llixci into friT dmrxns frrfi us ja a '*-"*. * V. of doublc-Y" aliaf c, or 
aivid.i^ciifh pixel lterij»altilly, vc:dwaJ;v. 9lId•^f drtafti^llj; and dfTcccTMh ajsjcaBciil irec-inB 
iVximil'EL nli^>)(*^C'^( dL'3ctiAii!t on cadi dcmuui hex! vf. s3Cb tuJStrue. 

?urhefTr:s«, in .Tulli-cfcmari LO ul'l;!-: pKJ^n^ :iivc.nion. the finl tmd seccaJ nli^pnoU 
l^t^vrs .^.'^ irt rcirmeii ov«r tbt uiw:.c (itst soid'ur ictt^rJ s ibi^li ii^s Tlir nli-i niLni Iftycr ut^iuiik^ a 
m:*cnal suth r>t)l>'aiil:ili or jloSyijrJds baiC-i inalcri&.5. PVA r.p<:l/s inj-ljJtiilio.l. pulyuDiii- ».id 
SiO;. Volnr. rubbiiii< is used «*» <S::t2nTinr zn aJipnrvrpi dirat.iixiL ix lii-M he p«j**il>*«' in -^jr'lv xnv 
maicral suluklc for ibe r jbbrini^ I rr.tn m i 

Mciosvcr. ic U pussibi; to fc:TnAhc Jnpvra'Ji l^ra A-ilin tjU'lo5LUi:.ivc •h^ichijI sia.li jc> 
PVi:N':poK%'iiMcauicno*.L->.?SCN Cpulysilusinnei; •iiutanairV MktrdrN i£i'lulc:<cciuitarnAle;i based 
ui;«rrmlv Ain? iriMift-iAl fuh^btc Irir the ;ihQto-iUisn:nu tRAUoaiL may bc uitG. Ifiad.atL:gi I'^lit cncc on 
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tlw sli^nmOTi 'iv:r dc*(TnTirjc5 pic iilianmcitt « picull dw^^^ tiwlc. nicltj^r>ti3scliii 

iht pKAO'^Wantt rf > if iM -Fi: a1il/:4 Kolii iu a tnr^ nf n nhv':A:i Iijr'it. anil any ;if unpolafit:^ ti^A. 
linearly [ini^azcif liqht, and partialK* pduLraS GjjNL ciii lie innl. 

In l^ic .'living til plnil:*^i>titnciit uv^afniaU it je ppssjb^.lc OK or bUh oT iK lirjl An4. 
%2Cirn] vjhslTa*eVa«J Jj'sqjply dUtiatil.MUtp^^^ w cmJi «ih«ri:s ■ 

Frimi thi* j)l vnin2.iti ntnt.:ui; » m tlli-diiineih I.Cl> i« fiomed vith jilMsiUvc dumasbs, ml I C 
jnolcculcv cX thcLC ia\ii ure >i'i^iirc1 il rtritiitiv dm. nin^hcr n» caci dc:tDiin. Tn^t is. nujii-danliin 
ii oil iLtita] by Oi L'klit(|, Cf di pi\rf ii to I5n«-* dnriaiiK rijih in » i ** o: *])ii^c or dnidinje cuvb p:v^l 
i»Ti3:3iitDJlv: vcnicol]^; luuL'or Ji^rjj^MaHv, Jifie-i-jili^ .^li^nnicnf. UTcating or fxintT»ga1j|?rucfll 
^iiriydinnv t ii ilr.ni.Hin ami .'^i c'icl' aI ihstr.ite 

It is |:u!ivrc>b b> liaw nv U9t I •>'n.- Ji^ » »■ ■ s^f llic iJin4:ol i.OiiM'iii.i tuial gsipd. 1-. is alzQ pautbk 
tinYV a|i ibiiiuiM>i ijtia!igi|cl 

C€Ci&ci4U;fiill>*. liic iii«h,-4<':nAny l.(*r> Jrf rhs preiunii'ivraiitr. formi Jidoi/::; li^jo^ v.'! «v];ivb 
«lideafi£ aMfc^iUL M £flR»«)t ircm Uut p! itcud ci>slni. hriii tuxihir^ rfcctrodc crclcciric field 
imliieain; i»iititfiU u^disWirt cJccirtc Sield, thtnby mle wytr« aoglc. i$ obrim^ 

Also, Ok JiVkU'if V^/V «* i:<iJ c:ftis' ^^s ftApocft*. ttivtVcin leavB out the :poccrpnx^-» ui Cis 
uiNvVintiriii&i LCD |»t>ce£ses. 

rif^hf.nnArV iii the ^hlu: cnnct* iLLm^j an ujj^rihtEm-lr<<aun£n[, Ji Uigh Jfsp&nse (iric wiS a 
stable LCjuiklurccoa 

y)^9: :i S A. ^'^C. nt^ iJ are sec:idnil vtiw> ofCic nuln-disniiiid jSquid C(V£t3J dlfpliv , 
drriCCS LXOillPS w ^-n* cribodirrjcn: of Oie prcsBnl .n\v"lio.ft and F:{;^ 26A. and ^•.•C arc ■ 
svviiufKi! yiv^s ci*J"h^ ir.villi dDinaii) Hqiud crystal ciiipiii)' •Jt»ic«»: accftvliBfitcvtfccicn^ caihc<JiiDcal. ot 
ibe prssenl uivenluXL 

As <how7i idCae fi^tna-. i3k pr<saril rivbftttftrt ^t^Tilpn^^!l firsi ijid -cccoJ !:iibiw*iitei^ ^i..^^. » 
jsluralits af i^als W liju» : «TaDe«3 n Ji d.'*: dir^ri cft firtt K/.y^irwc anJ a pliir jlily c tiLilB tuij 
linfis ? •arranged iii 3 ifXordvlircct.Tn lin inc fits: f ulwif ale. a TFT. a p^i^xalk-*" Ityvi 3'?, mJ 4 pt^c;] 

Oh'lhc53QtaodaubKlJUlL03;.i lifepij d Jit-Jidg la>»;» iS ii iViincd in sliklc ihc .:ckrd frrcn 
^nlv^Ar.d clcla bw iinca 1 . 5. oiMltkc '1 yz\ 3 0Jur fillir Uiyvr ^ » 15 (V-iin:«l .;ri iKr 1 shield! ji-^ hv.>r. a 
coousidn deviuiide J 7 i« fMmed nr. tHc cclcr filter Layer:- u didccl/ic rr-uiu; ixi 4 X^'.k''.k^ Wm-i :hc: 
pitcl Tcgicir. jndii fiqjnlaystiil lajrc: iv .uiojudbclnnx"* Hji"*'"*! mu\ >nj:itJ Jwr.ites 

Drfj bwJ linec i 3r.i ^»to huR ]jujs I dividL- ihe fir$i is.ibvl"Hr ^ I in i^a (i! jitlil;\>r pixel fcciioi:^ 
Tlic m* K fiirmed ui: catli pixel icgijii uud OCiKXiSC? * C^lfi clwuods I A^it insu3aii.T 35. a 
sCcikuiJuCi :'r Iflvcr 5^ ifi chitiic.MntJct liVcr (J. arc !C*.irTc'<hfli n cUT.|r;'*.lv? '> l*fls»i%ftli«i lanrcr :;7 
u fora-jx) cn -.bi- v^bolc '"ii si vi:''; ^^ > I "^i;! tlii'i nr,2 VS lit < 3fm:.sc to the drain cJodrjl;.9. 

Tc iriar;ul'aciuT iht iriLlU'ikjtnjir. LCD ofUu picauil invo n j«i*r1 u-^i.i 1 c*i :lit lii^r 
jtafeaLreri^ ? I . a TTT is focrrt^ vi./"pnM"« " I . ^ilc irwulDtrc 35 scrni::on£la;lcrla?TCJ \ 

ohniic :oTi-jici 1»kcz 0 and icKKc/diisjr. drvirrjrfrs f. 9 Al.ilii* I in 1*. .1 i^InTAitrv or g^x bii.^ Imcs I .inH a 
plurjliii ofcala Ihu fuuc^ 3 Iltjui J iv iliviUc iL: ^mj.i miIkmaIc I inio 2pluralil>- cf pix:.! regions. 

Qa^ i\ctt:cjdc I ' and luIc bife Lirr I an*! fw ni«l 1:> »j;.rl«:i n»j a»"fJ p«la-i.ii_j a luclal jucb os Al. 
Wo^Cr, 'l2i..4l ;*lkn-,^li-. Allm yilivr1\ . 1 ix |Vr5:bl£tTf romi the jair rlcxlrcdc and g»U bus lint iii 
dcnb'c.l^^xr. ihc dnubte lav^ '» faniwl freer. diiT^rail ;^k.^lcr >th. 

TLr galc.:i:ivul%ik's s "mi-al b> lizpr^ilLig SiV*j SiO^ or DCD vCccuDCychiBui^'C!'. X'*!"^ 
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'rcjs:ii iKii^g Ptcrvu tlicrcnj: Sauicordocinr liy:r> and U» ofaix'.c ccrtlaaJaycr.O are JjcssdbT 
ccjw^Lljos WiiKPEtrVDin^na Eiibatux&XfllCbxjcb] Vacc: pepon-tisn) cad pzMtcniirir iin:crpbou$ 

ink iviiii^iy^}!^^ in«ttUitor S5 is fcnocd and tte iauieandcctx livrr 5 

ann the oWv&<9c<nucr lQ>c ^» m tnrrnod hT:]ij!t:Bnur.s 

Dutii tiLi linD «Dd j«Mt:^*drj=i Mbc^lKdes ^ Jir$ frmacd hvnwttcnDji in£ pitterab.q ■ iiical 
cjcb » AL J!40: Cr, Ti. Al Aljenulndy. i{ k |:a£SibJe lororjaue JaU tJ£ U» Std 

Kjwce/'drain cIscUcdss iB b double layer.- ihi; douWw%Cf i5 foirrtcd frain ciftVcnt rastenah. 

A jtlcf cIccUodc lno« jIicutj inlhc fiflprcsj.is (orniod io jfiefluw j^itc bu¥ lir«t 1. ;lir Mini^ip. 
elocxiodc makes a zianfz c^pxcltof wi:b gntc^us line . . 

Subncqucrtly. pissiyDtLni Jajcr 'iT is farn:ed>ilK PCB iBcjiAiifJ^vk Ri .nr). vGv rw^n. 
pilylni; I iJittd 1 1 i»l o S N , . S if )x f «: 1 lic aIioIc f n;t suhstraJt . Pbod dediods 1 3 is fomied by 
viiiii sriiis' i^d lud bcmin?.4 rabiia] .\iBch 4is itdtiodium tin axkfc;. A coalba hole is HfxtKC lo vuntucl 
liic jHa^I elSctrfikic IS .n it^'ili'sb C and age doanKk^ oper.ing and pallenn^g z par bl'Lhe 
pissi vMiidn Liyt;r 3 7 uqi dram cLocif ddc 9. 

(hi tte xtortc .icbFlrale 'ii . a iiiiht s.Vsl(fiivg ^'cr iS is. :ooiei jc shictv m^* E jkl Icakaps Ircin 
Mle aivJ dat* biij Bms | . ^ ajid "lie TFT; A cnitarfilteT jivxy 23 U iXinnod C.-fl (nsd, Brrrb, Wurj 
elfioidas !0 aactdar^e lif*Iri.sli.el4iQ^ br.a ■£>. 

A cmimon cJcccretlc VJis fcniicd vahlTO oclfac cuScf f ipi^r23; md i liqud rivrtal l^«r 
1i iisnnzi K injodn^ U'c jiJ b'A«iii.T llic lirs: and sEOJod tfubvL alrs. Tbr !li:aU rn-vlfll Live; 
tiia>-.i:n jjdv.l>quij rt^fla" irKiJw^ urrjiliwiii ■uynti.^TrJa^ric 3m<0U0|H Abn llisGguifi. 

CrystnJ lnyc^i"n<Ty incXifVrhlrwU.cVTpniils- 
by *kp>*ili3gpholC6uJ3UlrC infikrsi m i y;pon fliJra' rlian £. rctycn w.icrc the pixel ctcitrcdc I j is 
i'ortncd ahc pyiieniniii i:i varioui diapifi , jfi Jii ^jhDicIitlioiraplr.'. 

Ttjc d: :k£tr i: tr3hic'5 ? bidoccs m jAthmI cf whict dmlocuit vansim: ia yjtu: jfaial! sr Uiftn 
ti:nl.i)ri:ie 1i<|D:<! ci-t,'Xt&S. snd Uif <iicSc£tTic ccHiitani Cicnaod'is pcd'cnbh bcloiKj. i<K i»:iir^%i 
phoiixiu\bL£ ur BCB (B^i/LC:.dy6*jieas). 

As ST. ciijiodLusbt, sb: diHopJic xamc cc*,i!d incKxie m* 1 1 rc orp A-io: iiVr » «kl t-xi Ut ir h' writ m 
uuxlii-j uf ji;i>U tusvD uiid caiicDiiblftClk.' •And I'xi die diclrriric fraiiir shields lijir 1enk?£C fnini ;m 
atea cxnp4 ibt dxel re^r. asd disions <bc ckclr.g tjck' 1;^ t iquid 'c:i>m <il lay^i hi lli iiAm:. 

llicf.idji:ii:c:uiiT.ltfnl .*4''lu licii.d ^n.^l^l lavcr L\ abcnA4;pr::cTdb.y'disdjel«diic- roQf*^ 
didtclKu fnnt h lx;tt:vv 3 S. 

On tbc clh:rl:i8:l fii iliO\^- i" i'lQ liijurw J^h-V Ji'ti. x--i"2«:<*. ihc dicJc tfr .r friici-3 1: uJ» iekI 
as i space* bo jtijidUit. cjut'urnJy any tvl^vcaitu firit !ini «:cojM ^ii wralc? 

yui'.liCiDiO.u. liiC Ct: i:|ri; ''flmc «5 fnmcd ^on at Lea?? om auhslnix bdivreti Ihc Ural iod 
bdaond sub^irolca. Ani. *si ubtlrtc fidd Induciaa wiculjv^ S I > \ouiwii en fti »wft.cubnLr«»? 

At iKiK linijc; ibc dxlecnc iraipe 53 iaxlclwifk fiuld iritlucifiu -.iixuloi*- 51 coukl rbmicc 
$ itnt i II psrratc V)pctl^ia 'f Tic clcdne Held simIqc: r.i« 'Aiudc\% S 1 u Icniicd c>' iNillcniiag ihs.vonsxy i 
Blai:;n!de 1 ? or pi?uel sleciiode 1 3.. 

On a: lc«jr, <in« «uh;(ratc, a ccmricnsatiMi t1.in2>? » fafTuaJYiih polynuff. Tbc amnf tinsdnjn 
ijlci » a frgntivc ii:irjxi!L fi'm. ik':ik:k>i»s unr upiiivl join, >iiicI rivii|viiN.»iv:Vi Uic: iiliiixr.dtl'tcirm'r n? rlir: 
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vinvijnif - Ul^l: b^- to*kii;fur^ Ma ttci yiUiLivA grjy ini cr^ian inuiusiiig cxrnuwt rnhD n m uiclinrd 

1h fhl ^«nni mulv-JqiPiiiD Hjinvi cryslal Ji5plii>- ds - ice^:il b pcsnble to Imu ^ Dc^li^'e ymit 
silai M--Jie'Grar|>'sn%aifln liliDi >'hich hi» ;wo cpCjCbl aK» DOd indcrvicvms-uiflc cJii&rancrjsucs bii'« 
«cmpar»d ««jlb Ihe Rigalhni tJiiuXinl !ib£: The ocdrmcitsolidn fibn cculd be f^micd or. both !n±:;a«lC3 

AQ^:r furmin^ \}k cjinpcnsiilkn SJnu pclsusri* fonroa scim ^ast ens sobstrotK At -Jus tiirc. 
ihc of>3ro;n£attan r.bs and polanns-aic prercrchK'.coinpoc-ed xorje. 

Dllhc multi-dflWaili LCD o: 'Jie pjes^m in^-^liOrt. iJie apetlun; nmi> ;> cr.l--in;;=c b>- un rpli-mro 
slfuulnrs dcsiffi cf a '"li-Jinc" thin film &«inBislc<rtl.SP S.6')'l.l RS} so a; w i^ucc pgwtr 00"$wMpi i'M. 
raiasc lunimaiis::. and IrAvier refltajoa . cl-.i:j isiiproyiBg camraii rjrio. Apihure ralio it:iaC:«isflC bv 
iUaji:!^ lijt TFT iJiovc tfit (icis ioid pjovidijiK j"'ii bx'**]'H f; 'Ehi; pni^iic capxi jtir 1x^,1^71115; 
butwwc the (jaLs Jmis line and dv dradn accirndz,caLi tic roduccd /(viieii a TKr liaiving ihd ron'^ chnhivil 
kitrth »' ilif i\i I' ii i.M I icxi T'^T ^1 in - i V.i fwi-i 11 1 eil di «f I u c^fir-i I cf thanrd ItnyOi pi itf Rijon 

TI>cmi'J(>domaiiiLCDcif tiae ptiesejtl iuveiijlBOi:.li.i)& 4 diifi£L.4j'L Auijc 33 un llnr...utlcin,lj«C^^^ 
and'cr uimtioq rlsccrbdc, or ai clccj'ic lieUt i.iiliii:ihff| y^i:'tirivr i 1 ''ikc a Indc lii >ni ii 1 ;Ih: 
;loetr«dc,.p^ivaLi')ii la>vi. j^al: In&j^ur coIlt nii;T:lB^i:T. an^vrcmnor. ebiztiode b>.patiiemnp 
l^ocbi eleclEitllBkl dLEtenxnctTecl mid; nrjhi-dibtiiGin src Ahuircd. 

llva Irrrn fonniC|* dodnr. ficlrl iRAidii^ windrrs- ^ t nrrir'j^tnit Ibnirt i ihc imilri^ormiii 
iii obtftinod Vv -Ji'^'id^u v, wwh p j:(vl :n;u fcur ixcnauis j ikli as in a *v I cr ^iouble V'' shspa or 
diSrklhg £^lipt>e1 I*i>-lix:niitk*. V9ttc< nvvwid-'o- di4igucu!lv;:i«d dl^cnmh* a.i^^^caV trc4tni;<3r 
roTJXuiij! Jji^nrDenl citocmai- 1^. rji:h cufrain anc :xn each njbl$'n«lc 

Piij;. 27. J H, 3<i» 32, 3.', Bi* 3.:. 5^, 3? v« plfin *;eo^5i>^.iJtg vjricus t-loclik a^ld 
iiiditaii^ '*j'JCfvi ^id djclu'ljic ^LtnicurUK: pjulli-diuiicilii tiquid tTv^ldJ divpla} ckvxts an^xxdir.;^ ui 
c:&b<x!bncci» jf (hi: pxsuu lai'cntiDn la iJk: fi^j^sL die sciid iiiud^onniv reprcsencc in si igiknii:!!! 
dijectiai: o: lllf-fponnd jkul>&lnirc» ll.^ dulled I. i-jci-Mi «:w t;:|<iisin'il>;an.iiii^iii-u!nl Lbiraicsn 1:' Jik llixl 
dubikaU. 

Fiirllier. die dxlectjic tr^ns S3 bnd i\ ficU i^iducin^ VitKirwk 5' arc pr.iro'iiy^: 

I n vanc'^s sbnpcs, v^-liicb obtnuis niniu-dom&ii) cilccl. Tb: dctri^c Odd ;dliu:in|i ^inuLAV nisy be a stic 
IT bole, rurthennonc^ nei^borin 2 :\¥0 pi-nsi s one lw» ali >r.r.ieftt 'diiecbens arc lUMailfid^ 'A>h ich 
oxaiD& mMlb-donnain et^cec 

Fi£?. 2$A ^jd Z^B re plan ai»! secucs^: vkvis oi'ht inutu-docnaiR liquid ay.iUI divplay 
dcv-.cc asDcrdini: to tii? cJcv:r:h cnih0£inKni cf the prcfteA-. invcnx r4i 

Aa .<Vaw iiith-: rl^ufS':. :hi ekpjnrh tmhcdirrt«n| of liiB frof^rA »J|i«a«»oo hiia it plLT:ibl>- U" 
dicicclric ^Tizoe^ 53 hs^ir.z 1 shape in q pi'cci on (tjc -jiKarjlc hawcn ^I'C firs: olid $ccc:ic 
jtub^rnct?.^ Ajtd aplui^ily Olcfoclf'": field ir id lowing M-iiidu'^ 51 sap rwrnad in viirijtis -^hi.pc;: 01 lie 
fir« Al'jd .^2iid KuhsLralR In LKiliLii;n. u pliira lly urajpoIiiTy ulccrTrKlc:' I? Vrcrc fnrrror cfrrcspnrrl" n ij 
to rhc i'CCi ric fi^ld intlij;;ir«g >«ndov».s "51 uf pwd dccirods 1 3 un die sumc laja- ioirl-.<Kr3 -±5 ^aJs tua 
lints vK^n; lurcxd 

Jn nrJJu-dcr.vjata LCDof rlbc prcsctn uivcuk-j, sn ibeiusciu Lav«i O^it £hc»-ATi in ibe figuje.i :s 
foftned rvcr die whclc firs: srd/OT seccsnd s jbstraics. Th= ahgiunatt la^t:r indnJcs a niarcrtj): «i.ch M . 
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7cl>biag L!; lucQ to vVlcir«nr:93i-Hii^nii0il ifaivclttitL'il &hoi:ld x |>i»siblc to aaply itjy tnatauil iimablc'. 
fnr tfhf iiiMi rrsjiliiKul 

MciccTcri'itispcf5il1r:?<>lmii- 'lii^ iJit;^iifiirji)rv«[ -.vi-Ji a phf4CMdixtK<e',nuit7riii] n m 

pTsiilt in^^lt. The bghl uacd ki thcji'iotoua iiinmcot is pnd':tBbl> u hi^ inmr^ oX ulvavJojei Q^l'.. 
atMf :iir/ of iinpnfcinifflf. hglrt; hnearhr'Tolar.xcd li^t Br.d parisILy p-jluriwd 1iv;1il con bc «.*cd. 

In iht rubcu^g m ?ho1c-al i^r.incitl trca3ncnl» It is possible ij appl> wnc w "Dolfc pf lKe fi^si ^r^ 
i^riomri « ihshKcv nnd rn arply.itiflocni wiigJUii^ -I'ialiJiectOK Cvd^ roxiritc 

?r<rn the digjurig-U<ft'J^-i5n:» a <niJlJ-dn«oin LOp is fomud with at besi [tv-j dCfrm»^, 8^ 
ntcilocu_c5o: AicLC ln%-Lt Qivdi^eJd:T6ieitti> ctu ir.6ihCTcaoKb damaib. Tliat 3s,lht.iuul>Jcir>n«p 
is otlaiiKt [jiv divijjnjj wdi jiixd inu> lox; iJi?iTia^K».>^^^ m m v 't" u '.iT sbaicc. Of di\ .ib'tf> each pixel. 

dinociisns cfi each duxniso bnd C3 e jcK t Si <ifit^ 

it is pukSTttU^O baivciar zaitl oiis domain oTlje divided. dunia!n« «A^ It is a a^.'posviblc co- 
have ill- i^nnani luinib ^eil . 

Ccf^ucnih*. siine ihs cCuIu^dcmiLl LO pri'ic tavaiiiin rsre: the i&iiKlxiL Guiutf 
ui a i'< jion Elic |iEC2l ragica'£ni diecleclrK; field 'ihJiiisnp vrriilv» ai .ll'n;|3i\i:I ii^fin-.-cixiric 
rl^ld i$ difUfod and nniM.isnmr. ziTccl u 03laiBBd; : 

Mcccuvcr, ifa::clif bLlric hi-rnc is ur^nl :i l^il TJrdiLii^ bver Of ^^xtt. ^vll&K coiild cblatn . 
siu»j)jlR: cf uujiulhcturirie p?0CeS4e». nnd » lii jK JipE-iijiii r«l • :i 

.•^ 1 10 ifl fic <r:i'JC of cnriiictm ji nn aVi^^jcn .-Irubtinail. A bi^b :cs>«a« .iiiiv in iC t si^Wc I'C . 
smtctLire tan be c:;1a.ioet] tv d priiill <c^< aii'd In *niiil\»i \* cicr^*.- Mcrcbvcr. Jic diy«|i»ijii>;n i< U"^- 
ronoTsd to L'jcrzb^' improve Lhc bici^iiiLsi. 

it Hil, be cppftiC:i;ic iliosr «kiIIod in - he art tbal oicJiPcfl'son? C-V b5 nwdc ir.tlic liqud 

€r>'Sld displav Jcvi<cc of \\ic pK$cnt uwcniicxi withcut dcpartmji lion Itse :>prt: uir scope oTthc itiv^uiioa 
i bus. n ij mlcnOixl IbJL (he cur&eoi imefiiibj) shyers tlteTio^li^ipons and vorialianz oflhis lavrnli^n 
pfOYidedOisv u:.ib» wiEhi the ssfrpc of-Ju ApipoitM cl^irrtt ii^d ih<i.' £qui*.aioL')CE. 

Ths x«3aip3i-.vin(; dravafU!i».-\\^ivh jjc included t;? prot ide a f jtHicr iindcn:-«:idin{t clth^ 
invtniniaaitd a/e Ltcatporu^d b nnd corsiitiKe 4 p^t Di'ihc k:iccUjc.u.uil illu^jmts aobcJtniuuis 
IIiC inv «ic tiic^lKr with cescp.plior. son:c ic enpUin U:« p* ini:i|?.u» Kitlhc .nviMtUxoA, 

[aO*e dQ^irgr 

Fins. 1 ar.J 2 arc sccmT-al visnv*: of Lie iqidd uy&liirdi&p'<i> di'.ii..:? -i llir I 

Fipx 3A. /B, X\ ai»<3 3n ftns ntcuonai v-j^i,vs cf tKc .TuLli'dufXcib livMiJ sial lUyirlu)- 
actoniin'o CO the JirsU Jcxjnd. Uvir J, uhJ fuuidi snilcJijut uI uf the p "CiZvA invci Tinn; 

Fijis. 4B, tjul 4(2 sr; plan v.rxi^Ot'llic u-ati'doEiuin llqfuic cryslut di^p ny Jtvisvj 
arcmiing lo anbodirjcals of ihc p icvunL isvcnlkui, 

Figtw ?A. f B. ujid 5C ii j utan v ;vs5,icii-Mic mu ti-doiiuin li ijuic tryslal diip.ny J:;vkA;^ 
&;40'(lin^ to<3Tihodii:.ictrts ot ihe j:rrb.ii»:iiivtniiuni. 

Fii^ f\\. ^H, i:iid 6{ ! ^i j [i(»ri ^'A^int rtic iru tt-doiruin Jiiiuic cf^slul di jpls> dCvk>:> 
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Mmu Jiii}; M»mit«0 t'tiuM* Uicprsscirt lavcciun: 

Bccurduig la afibod£t»H5 cr rlH5 prwcm iavcone:^ 

b-.gs • »A, irJ »C At pica ^riewi of the iiiult: dcsnirjs Bqjklci>Tai! liiplay devices' 
acioriing '.a cffll?MJ"to.5 d^ihc present iftvmticre 

P.^ VA, '.'WiJiiV'C i?]iJi of tl>«. mule 6(m^ BtJkI ^HrS^'l iigpl^j- ices 
accenting w cml>alincniB cflhcpresml^ 

H ES H;A, luby and I OC arepluxfjcw* of.lhc Wti-tonain liquid ri>rsud d=plM> Jim» 

y.}^ 1 1 A; 1 ind 1 1 C arcplai vicw! Ol'.lhc ntulii-ifcanaiij liquul .i>i5irf otpla) J^vKh-* 

17 A PB, 1 ?r. Nid • 2:2 fc t pbji vir\w's:cf the oiuiU-JtKnam l.quiJ U><:a3 dOfi«S 

^•jfp 5jr. lire pit! \uwf of thcpuit.-doin.tm liqinJ in.'SUrr.ij^iMoy d:fvi«s 

atcoftJmg -j> eaiiixLcieois cT Oic prcjcnl laycpiiox 

>:.p 14V,ir,j;i4ifi<cplftiiviovs(^ 
. ic C3nbi)dimeius cr ll«epi.i<eo:'^^ 

i^A and 1.51^ aie pbui anJ fiec'jonal ^ iw of muUvdnnzin lie «c^ sinl c iip^ajr i^v ice 

..yfyi Ififi Ky\ Iti^. !«• jiTcpIar. Mid icdiuiBl »ic*vs uf Uic wiilUrilonwin h.^Mi.l mslil aaplav- 

y.y*. TJA ai>i r^p3«r anH '. Hiin^il tif^v* pl'tlicifiiilti-dnnw h^uiJcryslildispUv 

?.§!? IBA andlSIi, 1*{C. IW). l»K lUjar^-iJaam*l««««^lvii^^^ 
liniiirt cSjirnl disrlnv £tevi^«trs aiM;Wling ta Ji eiuJi;cQiXdiT-acnl of '-lie prtsenliiivetiiK^t 

Vigy. l9A.m J'-:C. I-^LJ. |<jt l!?F;;3ndl9GBrepUTvy.^>>«rih*rrj!ri^^ 
displm-^icus acwurding weirb;x*Kicut2 of olc^Taisr.l Lnvitiiion, 

■ * -IRS 2i;A. ZCfli. 2 00. 2iiZ. 2DF. and 200 51c pl^i vicxvs cf the o^illi-dDal«^|•!^«i«; n>-l il 
ditpUlv 4e%!C«^coidiaa m cfiibainricms o: lie pfvsrcl J'ivWn i»i. 

* yiinj.ziA,i]B^"2lC.2in.?JF.i.F>JO,?.IV- 7.II-21J.21K. ilUa^id 21M ir; plan v:;-..-3of 
13,C inul-.i-domain il"iquidci>T:i.ltaispln> c«Ji:»«:i-urifii.i; tt: ciw oflh-s prcscr.il irr^^uDo; 

?H;s 7: A. ?'>H. 771 ■ ani 22.3 plan v:rvi Dfihc ctttlli-iyinntr ln^wd C*^***' di^^My dr. tecs 
WOidTg trv finhndancnis rflhc pnaail iirraaio.L 

7igs. 2 3 A. 2511, rod J^C nrcplr.-: vicvrs ihc niiUi-diOTjin rMr.".d i;ivsl«l dif|)iav d5"cc« 
nccord. ra lo cnilvd:iiKms ci Ihc pn. <Ciil i rvvcntioi . *nd 

auCOrdiJl-J ctntHvlatKSUB of Ihc pnsicnl lavml««Ai. 

riys. ^SA. ':?B. 2^iC. aud ZiD er; 5CClxn<il tien^ df'iieinii;-j-doaTa:ij:iA"»d4:rysm *spla> 
<fctjcC9 ;^oriiiii2 mrlh cmbocinrKCJ iJic prcscm ;mcii|ii>ii: 

Vigs. it/v J«>^: are vDCJcnal . i^yi tl the rrju-U-Jutfcai:! II (jiiid crystal diipljy dr.K^s 

acwrdJig icn-Ji cmbixJimaii 0: ilie pKS2iii bivcnr 

rip. 2'/\. 271X 27C. ai-.* 2"':) c^i plan Mr*5 skiv.u^t uirxvis derlr v- I'lrl.t hhIiiui.^ * i\i>.v 
ilisd Adcanc Imtc ol-iu-cmilA-dirnain l>ii>.iil .IUi>lat *vif» ncfnrdiii£ -xi ancrr.KIdil^cla^:r 
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Ihr. prrsr-ni :-yen1uVi- 

Fi5<. iiN* 2«B.;2«C, aiic 28p plan v.r.i^dK^Ti vsr.-xc tcciric ucJd in.<l:JCUiE xMndow 
nniL didixu-.i? Ixtimc of thL' n3iiI-.i-Jcnium liquid crvilyl Jispl!iv:<icMcr» cKa;unV;ig Cu t^i>i'ibudi-« "sr I wl' 
the prcKiil tivrnhcfi: 

Fi^?. 2\*V2vb! i ar-drl'":!) a? plavywssJiqwcif vancws 4=cinc Held bidGda!; >»Tntl.o>y 
M-4t GLiLuiiic !ijiiia: iT lli^-iiiilri^iivk to linuul Livswl'drtslay.dcvKjci ac^r^rcfcw kn m ennbodiiTca-M 
iliepjriBeiit bvaiitica^^^ 

Ff^V! 5bAv?pi^' wid 3fjp plan yi>fi>».5^>in^ i viuwi^ fiv*<) ii"iu<;i»»i >»i«'<l«'^ 

Fi;ii. SI X; 31 &. 3 1 C. 31 P; 3 1 E: piic ? :I are pldD y.sws'sbau:ais vnpoua sl«?nc field w.irms 
mndow Bcid^iclcclnc'^sDC of Iteniiai^afsair. iu^Ad a^-sLaldispIay dcvios: iiccarU^ 'jj sn 
cnitKvUincni grVac prcscwl icvbiticn; 

Hfft# .12A. lAd .>2-: ' plan virArtf^hciviina vanoui 2 acnic fidd radudni; Window oai 
di:lcct?ic fiaiiK oflhc im.llJ donnir.':i<wt crv>ttJ lUspJi^' Jcvicss acctmlHie iin«niiit!diip5i»l Dl'dis. 

into'ilioiit . 

Fi ft5. J j A. J J Fi^ and iiC: arr plii: vio>!:>I]a%kHne f:cli iniJiiciae windinv abl . 

finLVMI; invijnticn . 

wirtR*^ Ard AcJ6ci fi z If nntc oi -^ic mwhi-c^-srtMiii hqiud'cn^. dnplcj dcv «a occorcing to ui 

Jigv /J5r^, j3LJ; 15C'. :>5 j, And J.- ]• ifc pUiu vic\\sstiov.'jj= various crcult fjcld indrci»g 
vi^cwr £jd dicLcctriD frutits dss ahiJti-coiTUjiD J:quid cr.slu. dfeplu^ df-:oc» uouordini; an 

■-••£!» 3fcA...363L SM', 3f:D. j^t, JGrV^GC.-, and 30- ifcpJan.v:ivk3 glx>\»utf ^«ri«ua dyclnu 
rcid uxlicir..:; w.inilciv nr.1 Aefcclr..; ISriimc of ihs niulH-dcn:iiii o^?!::* -.lisp^y jiwxxr^lni^ 

37* and arc pknivicwc slioviuig vkldi* ;;U>ciriclrjld iodu:;iru3 n-iiido>- jinJ <3iclewlr t 
frxwo] tiic LUutcUdcxium liquid try ilal display- c«:?es arearding to .vnTnbcduncBt k\ l>x pnacn'/ 
invsnlinii; 

Fit^, 28A. 2l!B aic'plaii ».id iEccLOttaJiicii-s oi'tbe iim:tuion»iji Ijquid ci^'stol diipby 
ili-%k:.: ilint l« H'^ '* ^ ' i-irilWi^iiiftfc-jil cfillC pr«£: iT iii\eTrkiiJ 
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FIG. 17A 




124-73 




124-74 




1 24-75 




1 24-78 




124-77 




1 24-78 



o 

CO 



1 24-79 




124-80 




1 24-81 




! 24-82 




124-83 




124-84 



Q 
CO 



■,.< 




CO 



O 
o 

CJ 



1 24-86 



o 

d 



L 




124-87 




124-88 




124-89 



CVI 

d 



n 



n 



I 



1 ■„ m 


1 


11 


1 1 J 



o 

O 
u. 




124-90 




124-91 




124-92 




124-93 




124-94 



CJ 

O 

LL 




1 24-95 



f 




1 24-96 



d 



I: 



























1 



. \ 



X 




:m . •. Xt 

S, ■ . — ■ ■ '- 



1 24-97 



u. 




1 24-98 



VxTi 



i 




i 


1 















5^ 



in 




1^- 

i;) 



124-99 



















|| 
















1? 


















11 








ov 

CM 




5 s 

S V 


c.r 




II 






5 > 



ti 



1- 



CD 




< 
CM 



2> 



124-100 



CD 

CVJ 

O 



124-101 




CN. 



124-102 




CM 



CO 



124-103 




124-104 



eg 



124-105 




124-106 



CVi 

CO 



CO 



/ 



V.;. ^u. 





1 




124-108 



CO 



a 

CM 
tL 




00 
CM 




< 

ex. 




124-109 




o 




o 

CO 



I 



< 
o 

CO 



to 





A 




1 

/ 




> 



124-110 




1 24-1 1 1 






124-112 



o 
d 




\ 



m 

CO 

d - 

LL. 



CO 
lO 



< 

CM 
CO 

d 



124-113 



o 

CO 

CO: 







i 




A'.. > 

i 


to- 


1; •;- 
>. • • 



CD 
CO 




< 

CO 

<o 



ro 





\ j 


1 .-^ 






h 



124-114 




124-115 



124-116 




124-117 



in 

CD 



LU 

CO 

d 



o 

CO, 
M- 



to. 



124-118 




124-119 



i 




124-120 






124-121 



r 




124-122 




124-123 



r 



1 Ahviracl 

A iniilti dsTiiain liiiuUm-kix Li2:»liiv d**ic« :oi?ipf iscs fi^; and second subinauis fin;:rn riith 
othfi n»\r n HqiiiJ jivsiai Ij^jpt hrwivf. ih^ rifsi, A phi'slir.'of jpic.Hu!; Ib^ arc 

.^r«incipd ill M fif^dirx-fcciiiin Uic iucl^c^^ ati.d jipiurilitv.- ctfd&ta hiti bazs br fn^fjbd in a 
MOC«iO d:reql»&R r*n tiw.iVst subctrscc y>ixAta. a piwl n%a6r A j>i>eUt«etrr)de is rdniic J iii ihc pl^J 
refiar. a.cciDr fihfY Idycr ii foinncdcdl lite second Sllbszratc. and u c-jusiior. elscUoiScci TcciiiMi ua.'Iitf. 
C^fnr nilcr las'sr Dideuuii: Crstnss tciiU ut nii^ uunil dii -xvoa T t1)^ licii^d civiUsI rttoIecuLes Ihc 
Jiguld c:\TSta] is^v.-ind ajispinnii Uj.er a fbrmudcjn.at least cn: suKo-jtctavccn ihc Tirsl loxi 
^»x«IiJ^ulJsUalla 
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